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NOTES AND COMMENTS. 


Purchase of Pig-Iron by Analysis. 


While the use of chemical analysis has made 
considerable progress among founders in this country 
of recent years, the practice of purchasing -to 
analysis has not yet been generally established. In 
fact, under the conditions that exist here its general 
adoption is extremely difficult. In America the 
system appears to have made greater headway, and 
has considerable advantages if intelligently followed. 
Discussing the question recently before the American 
Foundrymen’s Association, Mr. O. J. Abell remarked 
that as a result of the increasing practice of pur- 
chasing pig-iron by analysis rather than fracture, 
the process of buying off-rade iron largely—together 
with enough other iron of such analysis as may be 
required to yield the required cupola charge—which 
in its early stages was the device of the more clever, 
has become a common expedient. The foundryman, 
therefore, who is about to replenish his stock wisely 
surveys the situation, seeking where he may find 
iron, for example, that furnace A would be glad to 
move off its yard and which, happily, may combine 
with furnace B iron, likewise of uncertain sale- 
ability, to give just about what he desires.” 

‘So far has dependence come, to be placed upon 
analysis,’’ says Mr. Abell, ‘‘ that the problem of 
the iron melter has an even more flexible solution 
through the use of a wide variety of scrap. 
Mixtures are now being made from materials the use 
of which formerly would have constituted rankest 
heresy. The foundry—grey iron or malleable—whose 
operation is associated with that of machine or 
metal-working shops, finds that the use of scrap 
from these sources, representing a handsome profit 
as against the melting of corresponding weights of 
pig-iron, can be made to yield castings quite as good 
as have ever. been made. : 

‘* In a large motor-car manufacturing plant almost 


‘ all the sheet metal scrap is reclaimed, bundled and 


charged into the cupola up to 20 per cent. of the 
mixture, and very little distinction, if any, is made 
in the castings for which the resultant metal is used. 
A certain manufacturer of car wheels frequently is 
a buyer of off-grade-iron running high in sulphur, 
and encounters no difficulty in securing excellent 
results with that iron in a mixture containing a 
proper quantity of open-hearth steel scrap. 

‘The willingness of the foundry to use iron of 
special analysis is not without its advantages to the 
pig-iron producer. Every merchant furnace some- 
times accumulates off-grade iron, and iron also of 
irregular*though possibly desirable character, because 
of a badly working furnace, and again when 
changing over from a run on one kind of iron to 
another, as from malleable to foundry. But instead 
of having so much off-grade iron,: which must be 
sold at a sacrifice, it has become a logical measure 
to sort out a considerable proportion which alone, or 
in combination, may meet the specifications of a 
customer. In fact, certain furnaces have under- 


_taken in this way to enhance their chances of 


securing business by supplying exact analyses. with- 
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out reference to regular grading. The greater possible 
utility of all iron naturally has added to its value, 
and while special irons must still be sacrificed on 
a slow market, such iron, when the market is 
strong, can be marketed apparently on a basis of 
parity with iron of regular grading instead of being 
always at a discount. On the other hand, the freer 
use of scrap has curtailed the market for off-grade 
iron. a 

So far as British founders are concerned, pig-iron 
makers have in the past been very conservative in 
their willingness to accommodate advanced ideas, 
particularly as regards supplying iron to analysis, 
or even quoting the analysis of that supplied. But 
there has of late developed a tendency to meet the 
foundryman’s desires to a greater extent, though too 
frequently the latter has not first possessed himself 
of that broad conception of the relation of analysis 
to requirements which is necessary for success. The 
strict analysis idea that was taken up by some when 
the foundry chemist first appeared can readily 
become a bugbear instead of a help. 


The Carbon Question. 


The foundryman and the research worker alike 
are often loth to depart from preconceived ideas, 
and this fact accounts for many scientific theories 
falling short in practical fulfilment, whereas a little 
modification in each would establish their common 
basis. The foundryman is still a long way from 
accepting the’ chemists’ theory of mixing by 
analysis, as he finds that fracture affords something 
of a guide which ordinary analysis does not. The 
defect lies in the limitation of ordinary chemical 
analysis when taken apart from the fracture appear- 
ance of the metal. We have frequently, in the past, 
drawn attention to the importance of regarding, not 
only the carbon contents of a metal, but also the 
particular nature of the graphite, resulting from the 
conditions of the blast furnace in which it is made. 
Whether oy not graphite in iron is subject to strictly 
alotropic modifications does not matter to the 
founder; but the fact remains that its nature may be 
distinctly dissimilar in two different irons. This 
fact was brought forward in our comments on a 
Paper by Mr. W. B. Parker (see F.T.J., April, 
1913), and also in discussing the researches by Mr. 
E. Adamson at an earlier date (December, 1911). 
The suggestion that graphite in irons could possess 
more than one essential nature has been combated 
rather vigorously in some scientific circles, however, 
and in the face of works practice many have refused 
to consider that it could even possess more than one 
grade of refractoriness. It is therefore interesting 
to follow some comments on the subject in a Paper 
read last month before the Manchester Association 
of Engineers by Mr. E. L. Rhead, of the Man- 
chester School of Technology. Discussing the 
strength and properties of castings, he says :—'‘ All 
eases of kishy irons must not be attributed to the 
fall in temperature of the metal. There is every 
probability that in melting in the cupola some of 
the graphite is not re-dissolved by the iron, and the 
metal, as it runs from the cupola, contains free 
graphite which rises in the ladle. Such graphite 
interferes with the development of structure and 
gives rise to other difficulties, all of which tend to 
lower the strength of the casting. For example, 
they form solid attachments for gas which may form 
blowholes or gas films, and probably lead to forma- 
tion of larger flakes than would otherwise be the 
case, as,’ by acting as nuclei, the rest of the graphite 
may be deposited on it much in the same way as 
eolids are placed in crystallising liquids to receive 
the crystals formed. For these reasons probably 





test bars and castings run at high temperatures have 


greater strength than those run at lower tempera- 
tures.’’ 


Apart from Mr. Adamson’s contentions, based on 
his own work, this is the first authoritative acknow- 
ledgment we have so far seen of the possibility of 
the condition of the graphite in the pig-iron (as 
distinct from its amount and the other constituents) 
having any influence on -the final casting. If 
chemists and foundrymen ‘alike will only acknow- 
ledge the fairly apparent fact that the graphite in a 
pig-iron may not always be perfectly dissolved 
during cupola melting, they will remove many of 
the difficulties at present on the way of practically 
applying analysis to the mixing of metals. 


Pouring Temperatures. 


Proceeding a little further with the development 
of this subject, we may again quote Mr. Rhead :—- 

‘** As to what is the correct temperature at which 
to pour a casting, obviously it is impossible to state 
any definite temperature that will apply to all 
cases, as regard must be paid to so many different 
factors; not only to the nature of the metal, but, 
among others, to the size of the casting, the length 
of time it will take to pour, the fluid contraction, 
and the final shrinkage. It may be laid down that 
the most suitable temperature for casting is that 
which will allow the mould to be completely filled 
with molten metal, which, when the mould is full, 
still retains all its constituents in completely fluid 
solution - It is not only unnecessary but 
inadvisable to heat the metal beyond that tempera- 
ture, since the longer period of setting prolongs the 
period during which the casting is weak, gives 
opportunity for the formation of coarser graphite, and 
the formation and transference of the most fusible 
eutectic possible in the iron used, with the forma- 
tion of shrink holes and local weakening where it 
has been withdrawn.”’ 


He further suggests that those castings are 
weakest in which, from any cause, the separation of 
iron-carbide or graphite precedes the proper develop- 
ment of crystallisation in the mass. In the many 
examples of strong iron that have come under his 
notice in which similar materials have yielded 
widely different results, those giving the higher 
figures have had this crystalline development, and 
those giving the lower figures have been confused, 
or im some cases almost striated, when microscopi- 
cally examined. 

From these considerations it would appear that 
for every type of metal and for every casting there 
is an ideal pouring temperature at which the slow- 
ness of the cooling shall not lead to the separation 
of coarse graphite with consequent loss of strength; 
and with this we agree. If, however, as an essential 
it be admitted that complete solubility of the con- 
stituents is necessary, the temperature must be 
raised to a point which will completely dissolve the 
most refractory graphite present, and that high 
temperature might well exceed the ideal tempera- 
ture for some castings, so far as the necessary 
rapidity of cooling for the best structure is con- 
cerned. This brings us back to the contention that 
not only must regard be paid to the ordinary 
chemical constituents of the iron and to the proper 
pouring temperature, but the nature of the graphite 
(generally well indicated by the iron’s fracture) must 
be considered; otherwise the presence of undis- 
solved graphite, even at the best pouring tempera- 
ture, will lead to accelerated precipitation of 

aphite and a disturbance of the best cooling con- 

itions. 
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Chill Casting of Non-Ferrous Alloys. 





At a meeting of the Birmingham Branch of the 
British Foundrymen’s Association held on January 
22, Mr. F. Johnson, M.Sc. (head of the Metallurgi- 


cal Department of the Municipal Technical 
School), gave a lecture entitled ‘‘The Casting of 
Non-Ferrovs Alloys in Chill Mouids.”’ Mr. J. 
Shaw (Branch Vice-President), who presided, said 
that the subject was one of particular interest at 
the present time, when casting in chills was being 
adopted for automobile castings and to some ex- 
tent for aeroplane castings. 

Mr. Jounson, in introducing the subject, said 
that he thought that no apology for the chill-cast- 
ing was needed. Under certain conditions the 
chill-casting could be rapidly produced if simple 
in shape or in the form of bar. The speed of 
production, however, could not compare with that 
of the sand-casting, and it was only in the case 
where the superior mechanical properties of the 
chill-casting were indispensable that it came up 
for consideration. Putting the matter briefly, the 
following were the advantages and disadvantages 
of the chill-casting:—(1) Better mechanical pro- 
perties; not so much due to chilling action as to 
absence of pores. (2) Sand-moulding labour dis- 
pensed with. (3) Ease of extraction and re-pre- 
paration of mould. (4) Suitability for repetition 
work. (5) Saving of scrap and swarf as against 
bar metal. Some disadvantages were :—({1) Re- 
duction of output unless organised for repetition 
work. (2) Inferiority of surface unless conditions 
are ideal, necessitating more machining. (3) Diffi- 
culty of coring intricate parts. (4) Initial cost of 
mould and slow deterioration in use. 

The great advantage of chill-castings over sand- 
castings which strongly appealed to him was the 
marked superiority in mechanical properties pos- 
sessed by the former. The common belief that the 
superiority was due to the “chilling ”’ action of 
the mould producing rapidity of solidification and 
cooling required considerable modification. 

Unlike iron-carbon alloys (Mr. Johnson con- 
tinued). the brasses and bronzes do not possess an 
intensely hard constituent which is retained by 
rapid cooling. In the case of brass containing the 
Beta phase, relatively more of this strong con- 
stituent is probably retained by the rapid cooling 
of a chill-casting than by the slow cooling of a 
sand-casting. The improvement in mechanical 
properties due to this fact cannot be regarded as 
important. In the case of copper-tin alloys re- 
latively more of the Delta phase would be retained 
in a chill-casting. There is, however, another con- 
sideration involved in rapidity of solidification, 
and that is introduced by the presence of gases in 
the molten metal. As is well known, such gases 
are less soluble the lower the temperature, and if 
thrown out of solution immediately prior to solidi- 
fication they are trapped in the casting in the 
form of small bubbles. The more rapid the rate of 
solidification the less gas will be thrown out of 
solution, or, if any is thrown out, it will be trapped 
in the form of very minute bubbles. A slow rate 
of solidification, as in the case of the sand-casting, 
allows of coalescence of gas bubbles, formation of 
larger cavities, and consequently greater weakness. 

A third and most important reason for the com- 
parative weakness of sand-castings lies in the 
porosity of the metal due to cavities formed by 





minute bubbles of air and steam. It would appear, 
therefore, that the superiority of the chill-casting 
is due more to soundness than to any marked dif- 
ference in constitution. The chill-casting does, 
however, exhibit a closer grain, the crystals being 
much smaller than the crystals in a sand-casting 
of similar composition. 


Material and Design of Moulds. 


The three materials which suggest themselves as 
suitable for chill moulds are grey cast iron, steel, 
and malleable cast iron. 

The author has used the two former and found 
them satisfactory. Cast-iron moulds are more 
easily produced, and should be made with a 
generous allowance for machining to the exact 
dimensions required for the production of a cast- 
ing, which itself must be on the large side to allow 
for the removal of surface defects by machining. 
The thickness of the walls of the mould pimoes. 4 
upon its size; for small castings the walls need 
not be more than 2 in. thick. Thin moulds are 
more liable to fracture when roughly handled; the 
thicker the mould the quicker the abstraction of 
heat from the casting. 

Steel moulds may be thinner, and it is possible, 
in the case of single small moulds, to clamp to- 
gether the split halves of a piece of round bar steel 
and machine out the internal shape of the mould 
in the lathe. 

Whether the parts of the mould form vertical 
or horizontal joints, strong clamps should be pro- 
vided of a simple type which lends itself to rapid 
tightening and loosening. A form of clamp 
favoured by the author acts on the same principle 
as the ordinary foundry crucible tongs, the tighten- 
ing being effected by forcing a small steel link 
over the handles. » A simple ring of wrought iron, 
with the free ends drilled to take a small bolt and 
butterfly nut, is effective. A cast ring, drilled and 
tapped to take a small eye-bolt, is also satisfactory 
and simply handled. For square or rectangular 
moulds a rectangular ring fastened with eye-bolt 
or wedges may be used. The disadvantage of using 
loose wedges lies in the inconvenience arising if 
they are not to hand when wanted. 

If the parts of the mould are hinged together 
the hinges should work smoothly and _ easily. 
Dowell-pins may be used to obtain correction of 
alignment of the parts, and may serve also to 
hold them together when passed straight through 
the corresponding holes and held tightly by nuts 
or keys. The mould parts should be fitted with 
suitable handles to facilitate handling when re- 
moving the casting; these may either be cast or 
screwed in. 

Strict attention should be paid to the venting 
of the joints so that there may be free egress for 
air from the mould. If there is insufficient pro- 
vision for escape of air the casting wiJl be either 
spongy or its surface spoilt by the presence of air- 
pockets. By cutting thin shallow grooves across 
the surfaces of the joints these troubles may be 
obviated. One method of venting chill moulds was 
described by H. G. Barrett in illustration of his 
remarks at a London branch meeting of the 
British Foundrymen’s Association on April 23, 
1915. (See Founpry Trapt JourNnaL, June, 1915.) 
The composition of the iron for cast-iron moulds 
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is a matter of considerable importance. The iron 
should be tough and close-grained and, it is need- 
less to add, free from blowholes. Strength and 
toughness are very important, as the moulds have 
to withstand rough handling. W. J. May recom- 
mends the production of mouids with such a good 
finish that machining will be unnecessary. He 
instances the following composition of an iron suc- 
cessfully used for moulds :—Combined carbon, 0.84 
per cent. ; graphitic carbon, 2.76 per cent. ; silicon, 
2.02 per cent.; sulphur, 0.07 per cent.; phos- 
phorus, 0.89 per cent.; manganese, 0.29 per cent. 
The high phosphoric content is justified by May 
on the ground’that the fluidity which it confers 
enables moulds of sharper outlines to be produced. 
He also states that an iron high in combined car- 
bon would probably ‘‘ grow ’’ and become deformed 
under repeated heating. 5 

The author considers that from the point of view 
of the user a high phosphoric content is in- 
admissible. The phosphide eutectic has a very low 
fusing point, and the repeated contact of molten 
copper alloys has an erosive effect which rapidly 
spoils the surface of the mould. Cast-iron moulds 
containing phosphorus and used for the casting of 
copper cylinders have, in the author’s experience, 
rapidly deteriorated and caused much trouble in 
the extraction of the castings, owing to the badly 
eroded surfaces causing ‘‘sticking.’’ The presence 
of phosphorus, moreover, increases brittleness and 
thus impairs the resistance of the mould to the 
effects of rough handling. A cast iron with low 
phosphoric content is, therefore, a desideratum, 
for, even if sharp outlines are not obtained, the 
surface can be machined, and, thus prepared, 
allows of the production of castings cleaner and 
truer to size. It must also be remembered that 
not every iron-moulder can produce castings with 
highly-finished surfaces. 


Dressing of Moulds. 


For the protection of the mould surface and to 
facilitate the extraction of the casting, a dressing 
should be applied to the mould. The author has 
tried numerous dressings, such as seal oil, lard oil, 
linseed oil, Russan tallow, etc., mixed with char- 
coal or plumbago. Seal oil liberally charged with 
fine plumbago appears to be as satisfactory as any- 
thing. It should be warmed and liberally applied, 
well rubbed on to the mould surface, and all excess 
removed before pouring. Considerably more dis- 
advantage than advantage will accrue from leaving 
an excess of the oily dressing in the mould. 

In contact with the molten metal, partial dis- 
tillation takes place with the production of gaseous 
hydrocarbons which are trapped in the casting 
before they can gain egress from the mould. Just 
sufficient dressing is required to form a gaseous en- 
velope between the casting and the mould in order 
to give a clean surface to the former, to facilitate 
its extraction, and to protect the surface of the 
mould. If carbonaceous dressings are considered 
undesirable, an emulsion of bone ash.and water 
applied with a brush to the warm surface of the 
mould should prove efficacious. The water is rapidly 
evaporated by the heat of the mould. 

A very uniform and satisfactory dressing may be 
applied by holding the mould-surfaces over a smoky 
flame, that from burning resin being very effective, 
if troublesome. The warming of the mould prior to 
pouring is, indeed, important, owing to the ‘‘ blow- 
ing ” action of rust or moisture. 

’ 


Cores. 


The composition and arrangement of cores pre- 
sents some difficulty. After using sand cores the 
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author resorted to the use of, tapered steel cores 
and found them more satisfactory. The careful 
alignment of sand cores in iron moulds presents 
difficulties, whereas steel cores may be much more 
accurately fitted; they are permanent, thus effect- 
ing economy in labour, may be easily removed, 
and leave a cleaner, smoother surface on the 
casting. 

In a short paper on ‘‘ Casting Brass in Chill 
‘Moulds,”’ read in April, 1915, before the British 
Foundrymen’s Association, Alex. Hayes recom- 
mends the use of dry-sand cores of a “ light 
hard nature which disintegrate under the heat and 
pressure of the meta] immediately after solidifica- 
tion.’’ The disintegration of the core, he said, de- 
pended upon the nature of the binder used with 
silica sand. Some binders left an open structure 
after drying and disintegrated very well under the 
heat of the metal. Linseed oil is used successfully 
as a binder. 

Gating. 

The provision of a satisfactory ‘‘ gate’ for chill 
moulds has introduced difficulties. Owing to the 
rapid chilling effect of iron, no marked constric- 
tion of space at the junction of the head with 
the casting can be allowed, as setting of the metal 
is likely to take place here before vne casting has 
solidified. The solid neck thus formed prevents 
the remaining molten metal in the head from ful- 
filling its true function, viz.: that of feeding the 
spaces in the casting caused by shrinkage. By 
carefully diminishing the rate of pouring as the 
mould fills this difficulty may be partly overcome, 
but even with this precaution a_ considerable 
amount of metal is required for the head when 
formed in the mould itself. It occurred to the 
author that a very much smaller head would 
suffice if it could be kept molten until after the 
solidification of the casting. To effect this, the 
gate was made in sand in a detachable ring placed 
on top of the mould and kept firmly in position 
while pouring. The lower thermal conductivity of 
the sand enabled a very small head to do all the 
feeding. A small riser was also added with the 
object of securing free egress of gas and air from 
the mould. Af examination of the small heads 
(see Fig. 1) proved that the feeding was satis- 
factory. In one experiment the weight of the 
head represented only 8 per cent. of the total 
weight of metal used. This method also has the 
advantage of securing a.more effective elimina- 
tion of dross, air, and gas. Particles of dross on 
the surface of the rising metal in the mould are 
held in the solid skin which forms immediately 
the metal touches the iron “‘ roof’ of the mould. 
When this roof is of sand the abstraction of heat 
is less rapid, and opportunity is thus afforded for 
the particles of dross to be carried upward into the 
head. Gas and air also find outlet through the 
interstices in the sand. 


Surface Condition of Casting. 

The elimination of dross from the surfaces of the 
casting has proved to be the greatest difficulty 
which has confronted the author in producing 
brass castings in chill moulds. Various devices 
have been adopted to overcome this difficulty. 

The position of the mould has some bearing 
upon the problem. Taking, for instance, an article 
of cylindrical shape, if placed with its main axis 
in a vertical position, the ascending dross will 
have to change its direction from vertical to hori- 
zontal when the top of the mould is reached, and 
the chances of its complete elimination are small. 
On the other hand, if placed in a position with 
the main axis at am angle of 45 degreés to the 
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vertical, the horizontal surface of the molten 
metal will never strike a horizontal surface of 
the mould, and particles of dross will never have 
to choose the only alternative to imprisonment in 
the mould—namely, that of traversing a hori- 
zontal path towards the outlet. Similarly, a mould 
should be so made that any projectifg portion of 
the casting is at the top and not at the bottom, 
in which latter case the overhanging portions of 
the mould encourage the imprisonment of dross 
(see Fig. 2). 

The best possible way to secure castings with 
smooth, clean surfaces is to prevent ingress of all 
dross and oxide té the mould. 

A suitable flux which will dissolve zine oxide is 
very useful, but zine oxide is produced even in 
the stream of molten metal entering the mould, as 
also is aluminium oxide if aluminium be present. 
The addition of aluminium to copper-zine alloys 
has the effect of checking oxidation of the zinc 
by reason of the formation of a tough, tenacious 
film of aluminium oxide on the surface of the 
molten metal. This film protects the underlying 
metal from oxidation, and incidentally enables a 
clearer view of the contents of the crucible to be 
obtained, the formation of obscuring fumes of 
zinc oxide being effectively obviated. No other 
deoxidiser which the author has used has such a 
marked influence in this respect. Neither flux nor 
deoxidiser, however, will in practice secure a clean 
stream of metal free from dross, nor will the most 
careful skimming. 

In order to prove that dross was the cause of 
rough surfaces, the author made the following ex- 
periment.:—A graphite crucible was pierced at the 
bottom with a }-in. hole, and a }-in. arc-lamp 
carbon was used to plug up the hole and act as a 
stopper. This crucible was heated to a red heat 
and placed in position over the gate of the mould. 

Molten metal was poured into the hot crucible, 
and, when it was reasonably certain that all the 
dross had risen to the surface, the stopper was 
removed and the clean metal from the bottom 
allowed to teem into the mould. The author was 
able by this means to produce castings quite free 
from surface imperfections. 


Bottom Running. 

To arrange for bottom-running in chill moulds 
is extremely difficult owing to the danger of 
freezing of the metal at any point of flow where 
there is a constriction of sectional area. To over- 
come this difficulty the author proposed to arrange 
gate and runners in sand, each runner supplying 
a chill mould. In this way the necessary head of 
metal was obtained for efficient feeding, a small riser 
to each chill mould allowing of escape of gas, air, 
and dross. Bottom-running has the advantage 
that hot metal is continually coming up and push- 
ing in front of it the floating dross, and, as solidifi- 
cation cannot commence until the mould is full, 
every facility is afforded for the escape of air and 
gases. (See Fig. 3). Clean castings were success- 
fully produced in this way. 


Composition of Alloys for Chill-Casting. 


The problem which the author was first called 
upon to face was how to produce in the form of a 
casting an alloy which would give as good results 
in the manufacture of fuses and meet the same 
stringent specifications for mechanical tests as 
some of the highest qualities of rolled brass bar. 
The Government specification for “A” metal, to 
which reference is here made, is as follows :— 
Yield point, 20 tons per sq. in.; maximum stress, 
30 tons per sq. in.; elongation, 20 per cent. 


Im order that risks of premature explosion of 
shells may be avoided, the presence of lead was 
prohibited except in ve minute proportions, 
namely, 0.01 per cent. Although this was after- 
wards altered to 0.10 per cent., it is obvious that 
there was no hope of supplying the huge demand 
created in the early days of 1915 from the existing 
stocks of lead-free brass and zinc. 

There was nothing for it but to fall back upon 
the commoner grades of metal and to suitably and 
effectively coat them with a metal or substance 
which contained no such injurious element as lead. 
It is the ready formation of lead picrate which, 
owing to its explosive action, has to be circum- 
vented at all costs. 

The presence of lead in brass has, however, two 
other important effects, one good and the other 
bad, namely, the improvement in the machinin 
properties and the impairment of the mechanica 
properties. In order to emphasise the superiority 
in mechanical properties of chill-castings over 
sand-castings it will suffice to cite a few instances 
from recent literature :— 
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After a brief survey of the common metals 
available, of the extent of the demand, and of the 
class of labour available, the author decided that 
the copper-zine alloys offered the most promising 
field for the brief research possible, owing to the 
large sources of supply of the component metals, 
to their comparative cheapness, and to the 
familiarity of the local brass-caster with them. It 
was immediately realised that no alloy of copper 
and zinc without the addition of some other metal 
could give the desired results. 

Attention was therefore given to the so-called 
manganese bronzes, which are copper-zine alloys 
to which other metals such as manganese, iron, 
tin, and aluminium are added in various propor- 
tions. The following composition js given by 
Gillett :—Copper, 56.0 per cent.; zinc, 41.0 per 
cent.; iron, 1.5 per cent.; tin, 0.9 per cent.; 
aluminium, 0.45 per cent.; manganese, 0.15 per 
cent. 

The results of mechanical tests on a chill-cast 
alloy of this composition is given as follows:— 
Maximum breaking stress, 38.4 tons per sq. in.; 
elongation, 18.0 per cent. minimum, 25.0 per cent. 
maximum. ‘ 

An alloy of this type modified in composition to 
ensure percentage elongation of over 20 per cent. 
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was made up and tested in the form of a }-in. sq. 
chill-cast bar. The composition of this alloy by 
analysis was as follows :—Copper, 58.64; zinc, 38.9; 
tin, 1.053; manganese, 0.926; aluminium, 0.162; 
lead, 0.107; iron, 0,212. (See alloy CH,, Table II). 

The results of mechanical tests were:—Yield 
point, 17.25 tons per sq. in.; maximum stress, 30.4 
tons per sq. in.; elongation, 22:5 per cent. on 2 in. 
(L=4 4/ area). 

It will be seen from the test figures that this, 
the first, attempt failed only in yield point, and 
by a very little, to meet the specification for-‘‘ A ”’ 
metal. Lewis makes the following recommenda- 
tion as to composition:—Copper, 50 to 58 per 
cent. (maximum); tin, 1.3 per cent. (maximum) ; 
manganese, 2.0 per cent.; iron, 0.5 per cent.; 
aluminium, 0.25 per cent. (maximum). 

It seemed that a solution of the problem was 
not to be sought by adopting any alloy of this 
type, owing to the narrow margin which the com- 
paratively soft alloy CH, possessed in percentage 
elongation. 

The following composition has been recom- 
mended for shrapnel sockets to be made in chill- 
moulds :—Copper, 56.0 per cent.; manganese cop- 
per, 2.0 per cent.; zinc, 41.0 per cent.; tin, 0.5 
per cent.; aluminium, 0.5 per cent. In Table II. 
are given the approximate compositions and test 
results of other alloys of an exploratory character. 

The results obtained from alloy CH,, Table II., 
suggested that by further stiffening the yield 
point and. maximum stress might be con- 
siderably raised, without lowering the elonga- 
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Fie. 1. 
ticn to 20 per cent. This chill-casting, having 
49 per cent. elongation, provided a big reserve 
of ductility. Knowing the limitations of tin, 
and desiring to avoid so expensive an ingredient ; 
knowing also the detrimental action of large addi- 
tions of aluminium on the surface condition of chill- 
casting, the author determined to omit the former 
and add only so much of the latter as was required 
to give fluidity. This small quantity of aluminium 
has @ remarkable influence on the fluidity and sur- 
face of these alloys, as is exemplified in alloys 2A 
and 2C. The desired increase in strength was 
hoped for from larger additions of manganese and 
iron. P t 

An important modification of the specification had 
been introduced at this point, B metal having been 
substituted for A metal, and the lead restriction 
had been eased. The specification for B metal is :— 
Yield point, 12.0 tons per sq. in.; max. stress, 20.0 
tons per sq. in.; elongation, 30.0 per cent. on 2 in. 
(L=4/A area). : 

In Table III. are given the results of experiments 
to produce a chill-casting of B quality. } 

Whilst much work remains to be done to ascertain 
the individual influence of each metal, it neverthe- 
less seems fairly certain that manganese has only 
a mild influence, whilst that of iron is more intense. 
These two metals together give the brass a paler 
hue, but also consolidate the structure, giving 
fineness of grain and increased toughness. The 





micrographs show how the crystalline structure is 
altered, a much finer structure resulting from the 
addition of e8e. 

The behaviour of these alloys under stress is quite 
different from that of the pure copper-zinc alloy, 
which shows the external surface flow-lines usually 
associated with cast brasses. The surface of the 
stressed bars J2A, J2B and J2C is smooth, 
resembling that of cold-drawn rod. The fracture 
also is silky, and shows a tendency to cup. The 
surfaces of these alloys, particularly J2A, behave 
exactly like drawn rod. 
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The presence of 1 per cent. of lead does not affect. 
these features, whilst improvement in machining 
properties is obtained, pee the cost of the alloy re- 
duced. The risks which would result from its con- 
tact with picric acid are obviated by other means, 
that is tinning or nickel-plating. 

The small addition of aluminium, whilst adding 
to the strength, produces an extraordinary improve- 
ment in casting qualities. An examination of the 
surfaces of the two castings reveals the superiority 
of surface produced by aluminium. Without alu- 
minium the alloy is pasty and runs sluggishly, the 
casting having a dull surface and not exhibiting a 
clean, sharp impression of the mould. With 
aluminium the alloy becomes enlivened, has greater 
fluidity, and produces a sharper casting with a very 
smooth surface. These effects must be attributable 
to the strong deoxidising power of aluminium, 
which removes the viscosity due to insoluble 
oxides (present in a finely-divided state in suspen- 
sion) by reducing them to the metallic state. 
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Fie. 3. 

To recapitulate :—(1) Manganese and iron im- 
prove the mechanical properties of these brasses. 

(2) Lead improves the machining properties. 

(3) Aluminium improves the strength and cast- 
ing properties. It is important, however, to pre- 
vent the entry of dross into the mould. 

The influence of iron on brass has not been 
studied in any detail. Hofman states that up to 
3 per. cent. Fe. strengthens and hardens “ brass,”’ 
increases the malleability when hot and the re- 
sistance to corrosion. 

The author concluded with a reference to the 
rapidly increasing production of fuse-plugs, sockets, 
fuse-bodies, etc., by means of presses or stam 


mich forge the cast blank into rough shape. 
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this way the mechanical properties are improved, 
and, where the shape of the article is complex, a 
good deal of cutting away is avoided. ‘ 


Discussion. 

The Cuatrman remarked that the research dealt 
only with one particular class of chill-casting, but 
it evidently provided a basis for practical experi- 
ment by manufacturers and others who were in- 
terested in fuse work. He had had no personal 
experience of such work, and the little he knew 
about it had come from the reading of the papers 
which had been published. Mr. Norton, before 
the American Institute of Metals,in 1914, dealt with 
chill-castings in aluminium alloys for automobile 
work, and stated that in France, except for oil- 
boxes, which were very complicated, the cores as far 
as possible were put in the chills, and there was no 
sand at all about it. 

Mr. H. L. Reason remarked that stamping, 
pressing, and extrusion processes had a wonder- 
fully improving effect on the tensile and elongation 
of copper-zine alloys which contained sufficient lead 
to render machining easy. The chilling aco 
results. 


copper alloys also gave the same good 
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had been using chill-cast bars. This was for the 
““C” test. Some they cast for themselves, and 
others they got cast for them. In both cases they 
found at ¢imes the bars gave awful trouble in the 
machining, and therefore they told the casters to 
put in about 2 per cent. of lead. They found even 
then that if the man succeeded in burning out 
enough of the spelter before he poured, a bar was 
got so hard that it would not machine atall. They 
found that the raising of the copper percentage to 
about 61 completely destroyed the machining 
qualities. By adding 2 to 3 per cent. of spelter 
they got over all the difficulty, as it left a sufficient 
margin for melting loss. There was another point 
in their experience with chill-casting. He did not 
know how far it applied to small light castings, 
but with bars they found that although the lead 
was present in the swarf or scrap that was melted, 
and was apparently very intimately mixed, yet 
when the mixture was melted the lead in the bars 
occasionally seemed to segregate and come away 
from the mixture. The lead came out, and they 
found the chill-cast bars would crack, particularly 
towards the bottom of the mould. The lead came 
away in grey-black patches where the cracks 
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There was a big field for exploration in ascertain- 
ing what could be done with regard to chill-cast- 
ings. If Mr. Johnson would continue his investiga- 
tion and research work, particularly on commercial 
alloys; such as brasses containing 60 per cent., 62 
per cent., 65 per cent., 674 per cent., and 70 per 
cent of copper, and bronzes containing 85 per cent., 
874 per cent., and 90 per cent. of copper, with 
different percentages of zinc, tin, lead, manganese, 
iron, aluminium, phosphorus, etc., this would be 
a boon to the brassfounding industry. In making 
castings in chills, the iron moulds must be made 
from good iron, low in phosphorus. Thickness 
of chill was also important when making solid 
castings ; the difficulty was to overcome the sinking 
in the centre. 

Mr. Stantety Everep asked Mr. Johnson about 
the effect of lead in different alloys, and whether 
he could work out the effect of lead on the 
mechanical properties both from the machinin 
point of view and with regard to the physica 
tests. At his works they started making fuses 
from the bar. Afterwards, they found they could 
do better by using drop forgings, and while they 
were waiting to get going with drop forgings they 
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occurred. Of course, cracks were got occasionally 
in all bars cast for rolling purposes, but not of the 
same character as in this case. 

Mr. H. Pemserton, with regard to the rough 
surfaces of the permanent moulds, said it would 
be very expensive in many cases to machine all 
these moulds, owing to the intricacies of the cast- 
ings required. For some of the castings Mr. John- 
son had shown, for instance, an adaptor and a 
fuse body, the moulds could be machined up, but 
it would not pay to make the milling cutters for 
that purpose unless some thousands of castings 
had to be made. With regard to clamping up the 
moulds, he thought that possibly a hook-and-eye 
arrangement, similar to that used for core-boxes, 
would answer the purpose better than the tongs 
clamp suggested by Mr. Johnson. For preventing 
sponginess of surface it was essential that small 
vent-holes should be drilled at various points in 
the chill where gases were likely to be trapped, 
especially if the faces of the chill moulds were 
machined. As to’ the composition of the iron used 
in making the moulds, he thought Mr. Johnson 
had given them an iron with too high silicon and 
too high total carbon. The percentages named 
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were too high to allow the moulds to stand for 
any length of time if used for casting non-ferrous 
metals. According to Professor Carpenter the 
silicon should be lower, and this would “certainly 
give better results with regard to the life of the 
mould. Mr. Johnson had spoken about dressing 
the moulds with various kinds of oil, but he would 
like to ask whether Mr. Johnson had tried a coat- 
ing of plumbago and salt. That, he thought, would 
be found very effective, and there “would not be 
so much gas arising from it as there was from 
carbonaceous oils. Blacking a mould with smoke 
by holding it over a flame might be all right in 
the laboratory, but was not practicable under 
ordinary working conditions. He would like to ask 
Mr. Johnson whether he found much difficulty in 
getting out the steel cores after casting. It ap- 
peared to him that owing to the contraction of 
the non-ferrous alloy there would be a great deal 
of difficulty unless the steel were coated with 
something that would come off. With regard to 
running the metal into the mould, Mr. Johnson 
ran it from the top through a sand-runner, but 
the speaker was inclined to think that the greatest 
mistake Mr. Johnson had made. With such alloys, 
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perienced in casting manganese bronze, especially 
with very unequal thicknesses; for instance, when 
there was a }-inch section and a boss of 2 in. or 
3 in. He was speaking of casting in sand, but in 
the bottom of the mould, where one could not 
get a riser on it, it was essential to have a chill. 
How would Mr. Johnson proportion the thickness 
of the chill in a case of that kind? For instance, 
if he was going to cast in a chill mould a casting 
with one section 2 in. in diameter, and another 
section 3 in. diameter, what difference would he 
make in the thickness of the iron in the correspond- 
ing parts of the mould? If the mould were of one 
thickness throughout he would not get the proper 
effect of the chill, because the one part would 
solidify more quickly than the other. Dross on 
the surface of the casting could be prevented by 
running from the bottom. The great trouble in 
running from the top was to prevent what were 
called cold shots, which were due to the zinc segre- 
gation getting to the side of the mould. What Mr. 
Johnson said about pouring from the bottom of 
a crucible was very interesting, but the speaker 
doubted the practicability of this in the foundry. 
Someone spoke about casting 88-10-2 alloys. It 
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having high percentages of zinc, if Mr. Johnson 
had run tae metal in from the bottom, while still 
retaining the feeding-head made of the same 
material as at present, he would probably have done 
much better in preventing the castings having a 
rough surface. The whole secret of the difference 
between success and failure with that class of 
castings lay in’ running from the bottom instead 
of from the top, for in this way one could prevent 
wine oxide or any other impurity from getting to 
any part of the castings, and allow the free metal 
to rise into the head, while keeping the same form 
of head as Mr. Johnson had used. He quite appre 
ciated Mr. Johnson’s point, that in running the 
casting from the top, as he had done, he had been 
aiming at getting the hottest metal to feed the 
casting at the top, and that by running from the 
bottom one would get the hottest metal at the 
bottom when it was wanted at the top owing to 
the segregation. But if Mr. Johnson would keep 
the riser head made of sand, the same as he had 
it now, he would find no difficulty in regard to 
segregation. A great difficulty had been ex- 
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was a most difficult alloy to cast, and he under- 
stood that it was hard to machine, but not if one 
went the right way about it. When one talked 
about it being hard to machine, it was the maker 
of the tool steel to whom the complaint should be 
made, for it was not the fault of the alloy at all. 
In attempting to cast this alloy they should add 
another 1} Ibs. of zinc to commence with, and then 
they would get the test and would also get a casting 
which could be machined. The trouble came from 
the volatilisation of the zinc, which resulted in the 
formation of particles of oxide of a greenish colour.« 

Mr. F. G. Caampers (Derby) asked Mr. John- 
son, with reference to the manganese series, in 
what form was the manganese added? He would 
also like to ask whether the iron was added as 
an alloy or as iron alone. With regard to Mr. 
Pemberton’s remarks as to 88-10-2, when the alloy 
was dealt with correctly there was no difficulty 
whatever in getting the desired test results. In 
view of the tremendous amount of work that had 
recently fallen upon brassfounders in dealing with 
these high specifications, there ought to be some 
standard form of test-bar. In some cases the test- 
bar was cast on the casting, and in others special 








test-bars were cast. There should be a specified 
standard class of test-bar for non-ferrous alloys. 
One of the most interesting features of Mr. John- 
son’s figures was the high manganese and its effect 
upon elongation. He thought the figures in the 
lower part of the table showed that the alloys 
they dealt with, although intended for the “G” 
test, were adaptable to the ‘‘B” class require- 
ments. Manganese and aluminium were the two 
controlling facters, and Mr. Johnson’s remarks 
with regard to the running of the adaptor casting 
were very instructive, especially with regard to 
the scum. His opinion was that if the quantity of 
aluminium was kept low there was very little diffi- 
culty with regard to the scum. He noticed Mr. 
Johnson’s chills were all through of one thickness, 
but the adaptor had two distinct diameters, and 
it appeared to him that this was one cause of the 
failure in casting the adaptor. The thickness of 
the chill should vary with the diameters in the 
contour of the body. Otherwise there would be a 
varying chill, which was inimical to the production 
of a good, sound, homogeneous casting. He would 
prefer the chill mentioned by Mr. Johnson as made 
from bar steel. 

Mr. Pemserton: Do you wish to infer that you 
can get the “‘B”’ test with that series? 

Mr. Cuampers: Certainly. With reference to 
the figures at the bottom of the table (Mr. Cham- 
bers continued), he noticed the content of iron, but 
he thought that might almost be considered as 
foreign matter. The aluminium was given as 0.35 
per cent. and the lead 0.96 per cent.; the copper 
59.1 per cent.; and the zinc 38.75 per cent. No. 10 
gave 20 to 25 tons tensile and 25 to 30 per cent. 
elongation. 

Mr. PemBerton: That is not the ‘‘ B”’ test. 

Mr. Cuampers: I am speaking of the “G”’ 
test—the specification of bronze mentioned. Com- 
mercial zinc might contain other matter, from 0.5 
or less, from 0.37 up to as much as 0.5. That was 
a very great factor in making a mixture. People 
might be working to a certain lead content and 
actually putting in lead in the specified proportion 
when the zine already contained that amount or 
probably more. Brassfounders often made a mis- 
take in this way. They should give more atten- 
tion to the proper analysis of their alloys. 

Mr. E. H. Brovenaut (Coventry) took exception 
to the term “ chill.’’ The Association, he said, had 
been for a long time trying to get rid of that word, 
and it certainly should not be used in connection 
with non-ferrous metals. He thought the lecturer 
had given too much importance to the composition 
of the metal for iron moulds. His own experience 
was that any good machinery iron would do for 
this purpose. He could assure them that iron 
moulds made from ordinary grey iron were still 
in use at Edgwick Foundry, although many 
thousands of castings had been made in them. 
With regard to the production of fuse-body cast- 
ings, as far as he knew the latest method was to 
make a sand casting and then compress it to 15 
per cent. less than its original bulk. By this 
method it was quite easy to conform to the War 
Office specifications in regard to tensile tests. Two 
thousand such castings per day could easily be 
produced from one moulding machine. With re- 
gard to coring these small castings, this was not 
at all necessary if the castings were machined with 
a modern tool outfit. The small loss of metal 
through making the castings solid was easily com- 
canes for by quicker machining times. Mr. 

eason had mentioned the stringent tests laid 
down by the War Office for such castings, and the 
effect this had had on the brass-foundry trade. He 
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would suggest to Mr. Reason, however, that they 
should be very thankful to the War Office indeed 
for insisting on these tests, as it had been the 
means of compelling brassfounders who had been 
working on old-fashioned lines to bring themselves 
more up to date. 

Mr. F. J. Emsiem (Birmingham) said that Mr. 
Johnson seemed to regard chill moulds as being 
necessary to get the required mechanical results to 
méet ‘“‘B”’ specification, but the mechanical re- 
sults were already being obtained from sand-cast- 
ings. For instance, they could get 16 to 18 tons 
yield, from 32 to 36 tons tensile, and 20 to 30 
per cent. elongation in sand-castings with man- 
ganese bronze. In his experience, casting in chills 
undoubtedly raised the tensile strength, but 
lowered the elongation, and he was rather sur- 
prised to observe that in most of the results 
tabulated Mr. Johnson had obtained a_ higher 
elongation on the chill-cast metal than on the sand- 
cast. With reference to 88-10-2 alloy, as the test 
required was quite easily obtained in sand moulds 
there seemed to be no reason why this should be 
cast in iron moulds and thereby cause trouble in 
the machine shop, 

Mr. A. Harugy (Coventry) said it should be re- 
membered that the lecturer had rather limited 
resources at his command for carrying out a prac- 
tical research on manufacturing methods. In this 
respect many private firms provided much better 
facilities. Mr. Broughall had already mentioned 
the method of improving the physical quality of 
metal. by compression. He (the speaker) thought 
it was fairly obvious that it was a matter of ex- 
treme difficulty to obtain the physical tests aimed 
at by ordinary means. This method of applying 
pressure was actually in use in certain special 
lines of work and was giving very good results. 
In making tensile tests it wds quite possible to 
have a torsional stress operating which would 
vitiate the result. The method of gripping test 
pieces required more attention. 

Mr. JouNson, in reply, said that the first speaker, 
Mr. Reason, was inclined to think that there was 
no hope of getting what was wanted from a sand- 
casting, whilst another gentleman maintained that 
a sand-casting would give all that was required. 
From his own experiments, and from tests of 
numerous commercial alloys carried out by him, 
he believed that for mechanical properties the sand- 
casting was not a serious competitor of the chill- 
casting. Mr. Evered had spoken of the desirability 
of investigations to determine in a scientific way 
the effect of lead in various alloys. That, of 
course, would be done either by himself or by 
somebody else, he hoped before long; he als» 
hoped that the effect of lead on the machining 
properties would be investigated. The other re- 
marks of Mr. Evered were of very great interest. 
One point Mr. Evered mentioned was the low 
value of the scrap of alloys of this type. He (Mr. 
Johnson) had not gone into that matter, but he 
knew very well that scrap from these alloys was 
not a very desirable material from the brass- 
founder’s point of view. The matter was im- 
portant and worth further consideration. There 
was no doubt that lead existed in alloys rich in 
copper, only mechanically mixed and did not go 
into solution, and that if present in any quantity 
beyond a small percentage would segregate. The 
larger the quantity and the larger the casting the 
greater the tendency to segregation. With regard 
to the criticism that the silicon was too high in 
the composition of the iron to which he referred, 
he would point out that he did not recommend 
that iron. The composition had been recom- 
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mended by a writer on the subject of the manu- 
facture of permanent moulds, and was mentioned 
as this writer’s recommendation. Not everything 
in the paper was necessarily to be taken as his 
own recommendation, nor did he necessarily sup- 
port the recommendation of other workers. With 
regard to the dressing of the mould, he had not 
tried plumbago and salt. Was it salt dissolved in 
water? (Mr. PemsBerton: Yes.) He saw no 
reason why this mixture should not make a good 
dressing. . As to smoking the moulds, he simply 
gave it as someone else’s recommendation; he had 
not tried it himself, Mr. Pemberton favoured 
bottom-running, but this involved the use of a 
very considerable quantity of metal, and that was 
why it was tried in only one case. At the time 
the experiments were made metal was very scarce, 
and every ounce counted. As to the proportion of 
the thickness of the chill to the thickness of the 
casting, he had not gone into that, but he thought 
it could be worked out quite easily. Mr. Pember- 
ton poured scorn upon the idea of teeming from 
the bottom of a crucible. All he would-say in reply 
was that much of the detail in the paper was 
simply historical; it was a record of attempts to 
find out the causes of trouble, and the tapping of 
metal from a crucible at the bottom was simply 
an improvised arrangement to prove whether dross 
was the cause of the trouble or not. Many state- 
ments in the paper represented those things which 
one had to carry out in the course of an investi- 
gation, and which were never expected to come 
into permanent operation. In reply to Mr. 
Chambers’s question as to the form in which the 
manganese and iron were added to the alloys, ‘n 
most of the alloys a copper-ferro-manganese alloy 
was used. In others, in which the iron was high, 
he used ferro-zinc or ferro-copper. To attempt to 
introduce iron in the metallic form into these alloys 
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was certainly not advisable. As to the desirability 
of a specified form of test-bar, Mr. Gillett, who 
was engaged upon research work in the United 
States, dealt with the matter in papers 
recently read before the American Institute of 
Metals. With regard to the shape of the castings, 
some were of two diameters. One object in making 
them so was to reduce machining and production 
of swarf. Mr. Chambers also referred to the 
various grades of zinc which were offered to the 
brassfounder. The brassfounder in this case ought 
to have somebody to advise him as to the analysis 
of the material. Otherwise he would never be 
certain of his mixtures. One of the most im- 
portant features of the present state of affairs was 
the lack of expert knowledge in many of the firms 
which had taken up this munition work. In criti- 
cising the paper, it should be borne in mind what 
the condition of things was when the investigations 
were commenced. Certain firms were asked to turn 
out these materials, but they had no machines; 
they had no knowledge whatever of the meaning of 
physical and mechanical requirements, and they 
did not know which way to turn. He did not 
recommend the making of these things as chill- 
castings if the required results could be obtained 
in other and more expeditious ways. All he had 
told them was'‘that he had attempted to get certain 
results, and he thought he had been able to point 
out the limitations of the method. If he said he 
made certain attempts, and succeeded or failed, he 
did not mean that he recommended manufacturers 
to carry out their work on these lines. He had 
already noted the advisability of investigating the 
properties of alloys under compression. Many 
alloys, he believed, would reveal most interesting 
points if examined in that condition. 

A hearty vote of thanks to the lecturer con- 
cluded the meeting. 


Tasie IIl.—Chill Castings. 


CastTING 


Composition. 
QUALITIES. 


MECHANICAL PROPERTIES. 





Surface 
Condition of 


% 
7 
8 
¥ 


Behaviour 


in pouring. 


Pb. | 
0.107 Fluid 
| 


0.926 | 0.212 Smooth 


R'th'r 
— | pasty 








| P. 

nil. | 0.02 | Ditto 
| | Ni. Rough 
nil. | 0.7 


| 


5. | 6.84 





60.0 | 3 Fluid 


Ditto ( spongy \ 
casting / 


Smooth 


of 


Fracture. 


tons per 


Government 
square in. 
Maximum 
Breaking 

Stress 
tons per sq. in. 

Elongation 

L = 44/area, 
Appearance 
of Surface 
of Stressed 
Portion. 

Appearance 


S | 


| 





G 
Yield8tnsQ)” 
Break 20 , 
Elongn. 20 


~ 
“I 
te 
S 


Wavy ; shewing 
marked 
evidence of 
strain. 


Deep 
yellow ; 
crystalline. 





Pale yellow; 
Wavy silky. 








Ditto Ditto. 








Ditto Ditto. 





Smooth Granular ; 
small 
blow-holes 


present 





Pb, | 
1.16 | Fluid 
1.0 | Fluid 


- | 56.91 


37.31 


39.0 


| 0.2 


2.48 Smooth 


59.92 


<= Yani 




















N.B.—Of the above alloys, Alloy CH1 is the nearest approach to “‘A’’ Metal in mechavical properties. It is protable that 


‘Smooth 





Deevvellow; 


31.8 7.5 crystalline 


41.0 


Slightly wavy 
24.1 Wavy Full I nff 


yellow;dull, 

















between this composition and that of CH8 an alloy could be found which would meet the requirements for “ A 


Metal in the form of a chill casting. Alloy CH2 very nearly meets the 
CH9 is an ordinary Munts Metal and easily meets the requirements for ‘‘G’ 


ge for “B’”’ Metal. Alloy 
etal. 
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Tasie III.—Chill Castings of “B” Quality. 





} 
Castine | 
@omPosiTion. Quauirizs MECHANICAL PROPERTIES. 





| | Nl Sit vied — Llong. 
Cu. | Zn. | Mn.| Fe. | Al. | Pb. [Behaviour .~Utace Government - snag Appearance 
per | per | per | per | per | per in a Specification Pt. tons Sten, oa Surface of 
cent. | cent. | cent. | cent.| cent.| cent. | Pouring. | : satisfied. gS Pn sent lof Stressed) Fracture. 
| Casting. sq. inch/tons per peered : 
| } | sq 4/area| Portion. 
} } ectnliteins Week Rae: 


| Appearance 
| of 





inch 
a ae ae EE EE Weis 


| } G oor 

| li i | sulky 
61.99| 33.5 | 3.0 | 1.4 | 1 | | Seabby [Yield 8 tons oa. | 11.41 | 25.0 | 50.0 | Smooth |(resembling 
| [Elon 20 per cent drawn rod) 
| g- 2 vent. cup 





Ditto | eine 10.45 . Ditto Ditto 





| | | Wery B 
| 90 oF - ‘ | on | | on. | smooth /Yield 12 tons sq. in. ¢ P 3 - 
61.81) 29.97) 4.79 “ll | 0. 11 | -Fluid | and |Break 20tons  ,, 12.4 24.8 Ditto 
| glossy |Elong. 30 per cent. 


| 
| 
| } Cc 
we tame | | , Fairly (Yield 6 tons sq. in. 
2. } 
2.6 | 36.3 | | 1.0 | Ditto. | JSooth [Break 20tons | 7-5 
j Elong. 10 per cent. 


AE, Ee Sele 





22.6 ‘ Very wavy aha wes 











Of the alloys in the above table, one (J2 C) satisfies the requirements of the Government specification for B metal. It behaved 
satisfactorily in casting and machining. The copper was purposely kept at approximately 62 per cent. for the following reasons :— 
(1) Brass-easters often arrive at a higher copper content than required, ¢.g., a mixture required to be 60-4) would often analyse 
62-38 or even higher in copper. (2) It seemed advisable, when aiming to produce an alloy having a minimum of 30 per cent. 
elongation, to avoid those having an undue proportion of the beta constituent. The alloy CH 9A is given for comparison, being an 
ordinary brass, similar in copper and lead contents, but free from Al, Mn, and Fe. 


Tasiz IV.—Chill Castings. 


ComPosiTIon. CasTINe QUALITIES. MecHanicaL PROPERTIES. 





| | | Maxim. Elons.y| Appearance 
Behaviour Surface | Gov. Specification | Yield | Stress |“"C"*'“| of surface |Appearance 
in Condition of | Satisfied. Pt. tons|tons per red of stressed of ture. 
Pouring. Casting. | sq. in. 4/areu portion. 











| 

| 
. | tet tons sq. in.) ‘ ae Dull: 
Smoot CBreakl2 ,, ;, 11 . \ ightly wavy > ° 
| Elongn. 10 ¥ granular 





= ic = ” 11.5 e J Very wavy Ditto 











| | Yield Stons sq. in. 
35.35 *| 10.09 | — |4.48] — |. Very smooth |G Break ee 9.6 d t Wavy Ditto 

| | | Elongn.20,, ,, 
| | } 





























* This alloy was sent up to the Royal Arsenal, Woolwich, in the form of a nose-bush cast in a chill-mould (using a 
sand-core). The figures given were obtained in the Royal Laboratory. 


TaBLE V.—-Tests made at the Royal Arsenal, Woolwich. Chill Castings (Alloys for Fuses). 


Composition by Analysis. Tensile Tests. 


Pb. Fe. | Al. | Mn Sn. . | tons per 
| } | 


Elonga- 
t 


Breaking 
Yield Pt. Steves ion. 
tons per 


oe =, sq. in. 


L= 
4/area. 


} 








| | | Iron and Manganese introduced with the Co pet as 
1.38 i | 0.3 d i diff. i | 28.5 28.0 Ferro-Manganese; Aluminium, Lead and Com- 





mercial Spelter finally. 





0.96 | 0.04 | 0.35 | nil | nil | dif.| 9.0 | 27.0 38.0 | 
eS aS aang 2 ; 
it : ; F : | Iron bar in small pieces melted with the copper ; 

0.96 | ae | nil aiff. . 25.0 “as Spelter and Lead added last. 
| 


Commercial Speiter, Aluminium and Lead added last, 








oe ; ; Co d Cupro-M lted together; Lead 
6 z pper an upro anganese me gether 
2.12 | nil | nil |*2.0 dif.| 9.0 | 25 36.0 weer ant Segee- Sevan ; 


0.89 | 0.08 | 1.01 


E tends hace! Dan 
| 


2.13 diff. 12.0 | 30.5 32.5 








rf pate roel Fock 
0.9 | 0.03 \ sas | nil | nil | diff.}| 120 | 315 35.0 
































All these alloys “ machine” and “ screw’’ weil. *The compositions of Bars 6 and 15 have not been fully verified. The figures 
marked with an asterisk give the percentage.aimed at; the others are actual composition. Lead has been intentionally added in 
order to represent as far as possible the worst conditions which could be obtained by using commercial spelter high in lead, 
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Development of Worm Threads and Worm- 
Wheel Teeth in Plaster of Paris. 


By J. R. Moorhouse. 


Engineers have a prejudice against cast worm 
gears, on account of irregularities in pattern con- 
struction ‘and moulding. It is preferred to cast 
metal blanks, from which are cut the teeth so that 
a smooth and efficient working gear is obtai d. 
There is, however, a condition in cast gears unlike 
those cut in forged metals that should have con- 
sideration, as this is possibly responsible for the 
short life of many of the most perfectly-design d 
gears. 

One condition essential to durability for the worm 
and worm wheel is that the ratio of their speeds as 
dependent on their teeth profiles be exactly the 
same at every instant. This is only fulfilled so long 

one tooth is the envelope of the relative position 

the other. These conditions are now known as 
vital to the efficiency of worm gears, and it will’ s 
more readily understood why the wearing metal 
faces of the worm thread and’ the worm-whecl teeth 
should be uniform in grain and hardness. 








A 


Fig. 1. 


Cast metals, unlike forged metals, are not homo- 
geneous ; the quick cooling of the outer surface and 
slower loss of heat in the interior of a ca.ting 
leaves the surface dense and close and the interior 
porous and open. 

Reference to Figs. 1 and 2. illustrates how this 
natural law of cast metals is prejudicial to the life 
of worm threads and worm-wheel teeth cut from 
cast solid metal blanks. B is the section of the 
blank as cast, and A the section of the rim when 
cut through a tooth space, showing the amount of 
metal it is necessary to remove to finish down to 
the root of the tooth. This section is approximately 
24 in. deep and 4} in. wide, with cuts 13 in. deep 
into the heart and most porous part of the section. 
Unfortunately, it is here at the point marked X 
that the angular velocity of the worm thread is 
greatest, and where the friction between the metal 
faces tends to wear more than at any other point 
durjng contact of the worm-wheel teeth. 

this reasoning will also apply to the worm cast 
blank shown in Fig. 2. In these examples the pitch 
is only 2 in., and for coarse threads the relatively 
hard and soft points on the working faces of the 
teeth will be more exaggerated. That must sooner 
or later very seriously affect the efficiency of t.e 
gear. 

The foregoing remarks indicate that by first re- 
lieving the spaces between the teeth to allow for 
machining a uniform wearing face is obtained on 
the teeth profile, and materially assists in main- 
taining the original tooth shapes and thereby the 
efficiency of the gear. 


With the exception of wheels with really large 
pitches, it is argued that the cutting of wheels with 
relieved teeth destroys the cutters quickly, due to 
the hard skin and scale on the casting, and that the 
extra cost of the pattern with teeth for odd sets of 
gears makes it prohibitive. Against these objec- 
tions, apart from reduction gears of extreme im- 
portance, the possibilities of casting accurate worm 


y~ bead & — 





| 
Worm Blank 


FIG. 2, 


gears, to make the machining of both the worm and 


wheel unnecessary, have not been thoroughly tested. 

With the aid of the modern wheel-moulding 
machine a mathematical division of the circle is 
guaranteed, and providing the worm-wheel tooth 
block has been accurately hobbed with the worm 


and set true in relation to the moulding machine 
spindle, a casting should be made to the merest 
fraction of an inch to the machined sample, with 
this difference, that other conditions being equal a 
far longer life is assured. 





Fig. 3. 


In cases where it is necessary to cut the teeth and 
it is preferred to relieve the spaces in the casting, 
in the manner previously suggested, it will be found 
that by pickling the castings all scale is removed 
and the skin appreciably softened, so that no exces- 
sive wear should show on the cutters. 

The question of pattern costs should receive con- 
sideration in view of the entire costs. If a pattern 
worm is required to produce accurate castings in 
quantities, it is advisable to ca:t a bronze worm 
from a plaster-of-Paris master pattern, and finish 











by chasing in the screw-cutting lathe. These cast- 
ings should be made on end, the pattern being 
screwed out of the mould through a stripping plate. 
From a pattern of this description it is possible to 
cast a worm to the nearest j, in. 

It is admitted that the cost of making such a 
pattern is prohibitive for ordinary requirements, 
and it is here intended to show how it is possible 
to construct accurate worm threads and worm-wheel 
teeth in plaster-of-Paris, from which fairly accurate 





FIG, 4. 


castings may be obtained. Such patterns will cost 
a mere fraction of those made in wood in the ortho- 
dox manner. 

To obtain theoretically correct tooth profiles, so 
that a constant velocity ratio is maintained, there 
are two recognised systems used, and known respec- 
tively as the cycloidal and involute systems. 

A worm or worm wheel. with teeth having two 
curves, one to form the face and the other the flank 
of the tooth, are known as cycloidal teeth. Those 
having but one curve forming both the face and 
flank are most in favour, and are known as involute 
teeth. 

Particulars usually supplied to the pattern shop 
for cut gears do not give the proportions of the 
teeth or their shape, as these are determined by 
the cutters used, which are standardised and num- 
bered from 1 to 8 for involutes, and A to X for 








eycloidals. But if the teeth of a casting are to be 
relieved, it is necessary to know what proportions 
are to be finally used, so that due allowance may 
be made for machining. 

The following proportions are given as represent- 
ing good practice; the pitch is taken as the unit of 
proportion, and the worm gear laid out as Fig. 3, 
on a plane passing through the worm axis and 
normal to the wheel axis. The worm thread is as 
the teeth of a rack perpendicular to the path of 
contact, A B, with an angle of obliquity of 15 deg. 
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The face or addendum of the tooth is 0.318 of the 
pitch, and the flank or dedendum 0.368 of the 
pitch; the thickness of the teeth is half the pitch, 
but for cast gears it should not be more than 0.48 
of the pitch. 

On these proportions allowance is made for 
machining. To describe the involute curve, draw a 
circle touching the line A B, making it a tangent. 
On this base circle lay a segment of a circle of the 
same diameter. With a piece of fine cord aid a 
sharp-pointed hard pencil looped at one end, draw 
an involute curve by unwinding the cord around 
the segment. It will then be found possible to find 
a radius to describe any number of teeth tk t may 
be necessary to complete the lay-out. 

The principle of sweeping the worm pattern in 
plaster-of-Paris will be readily followed from te 
views Figs. 4, 5, and 6. Referring to Fig. 4, a 
wood centre, B, is turned in halves to a diameter 
that will leave about one } in. of plaster-of-Paris 
below the roots of the worm thread, and long 
enough to serve as a guide for the end stops on 
the sweep A, which fixes the overall size of the 
worm diameter. 

The sweep A has cut in it a series of projections 
representing the spaces between the worm threads. 
These are accurately pitched and shaped as the lay- 
out, Fig. 3. For reason of strength it is advis- 
able to have the grain of the timber running with 
the projections, and to stiffen the sweep with a 
broad batten screwed on the back. It will also be 





FIG. 6. 


necessary to shape the sweep in the same manner 
as used for loam sweeps, as the plaster-of-Paris 
is applied in a similar way. 

To give the necessary travel to the sweer A for 
forming the worm thread, a D-shaped groove } in. 
deep and } in. wide is cut into the wood centre B, 
so that on rotating the centre, and by means of the 
hard wood projection G engaging in the groove, the 
correct lead can be given for formirg the .worm 
thread. The groove cut in the wood centre may 
be accurately set out in the following manner :— 

Take a piece of thin drawing paper long enough 
to just meet round the centre piece B; see that the 
edge is quite square, and cut to a width equal to 
the length of two leads of the worm. With the 
edge forming the circumference as a base line, 
measure up on the right-hand side a distance equal 
to the lead of the worm, for a right-hand worm, and 
vice versa for a left-hand. Assuming a right-hand 
worm, now draw a line from the extreme bottom 
left-hand corner to the point marked on the right- 
hand side of the drawing paper. It follows that if 
this be placed round the wood centre B a line is 
shown that will trace out a true- helix. 

A reference to Fig. 2 will show more clearly the 
relation between the pitch and lead which is neces- 
sary to be understood before completing the lavout 
for forming the groove. The pitch in multiple- 
threaded worms is the distance X from one tooth to 
the other, and the lead of the screw is the distance 
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Y which the worm will travel in one complete turn, 
represented by the helix M, N, O, P. For a single 
screw the lead is equal to the pitch, for a double- 
threaded screw it is twice the pitch, and in the 
example shown in Fig. 2, of a 2-in. pitch four- 
threaded worm, the lead is 8 in., or equal to four 
times the pitch. 

If lines be drawn } in. away and parallel to this, 
it will show, when placed round the centre B, a 4-in. 
parallel spiral that can readily be traced and cut 
to leave the required shape of groove to give the 
correct lead of the sweep when forming the worm 
pattern. The centre B is now placed back in the 
lathe, and means provided to support the sweep A, 
so that a perfectly free movement is allowed to it. 
Another alternative is to fix the centre B on V 
blocks, as shown in Fig. 4. But if the lathe is used 
as shown in Figs. 5 and 6, more accurate results 
are got. 

Means for securing the plaster-of-Paris on the 
centre B is provided by the use of flat-headed nails, 
as shown in Fig. 5. These are placed } in. apart, 
and stand out to within } in. of the tip of the 
worm. They are readily located by tracing a line 
on the centre from the sweep. 

















FIG, ¢é. 


Everything now being ready for the placing of 
the plaster-of-Paris, the sweep and the groove in 
the centre are well oiled, the plaster is mixed 
thoroughly, and, while the centre is rotated slowly, 
it is dropped in a setting state, the flat-headed 
nails preventing it from running off the centre and 
securing it in position. The sweep is now brought 
quickly to position, and the hardwood projection G 
pressed well in the groove and held there during a 
complete turn of the centre. This will give the 
lateral movement of the sweep necessary to give the 
correct lead of the worm and remove the surplus 
plaster. 

Having fixed the foundation, it is only required 
to repeat the operation with a thin mixture of 
plaster-of-Paris to finish the worm pattern in the 
manner shown in Fig. 6. The ends are now dressed 
in the lathe, and the prints turned down to size. 
A fine fret saw is used to part the worm along the 
joint, so dividing the pattern for moulding in 
halves. 

When it is necessary to make a worm-wheel tooth 
block or pattern the centre B, Fig. 4, should be 
extended in length so that a block of plaster-of- 
Paris may be swept on it, in which is formed a 
groove to the required section of tooth. This tooth 


shape is obtained from the layout Fig. 3 and cut in 
the worm sweep A in the manner shown in Fig. 4 
at T. It follows that the groove guiding the sweep 
must give the same lead to the tooth groove in the 
block E as is given to the worm. This block is cut 
from the centre B in Fig. 4, but shown in Fig. 7 
between wood supports with the sweep A in posi- 
tion to illustrate clearly the principle of forming a 
tooth mould, in which may be cast any number of 
worm teeth, with the assurance that they will ac- 
curately agree with the layout in Fig. 3. The tooth 
block E must be a trifle larger in diameter than the 
worm to give the required clearance at the roots ; 
this is readily found by measuring the distance on 
the layout from the worm tip to the worm-wheel 
tooth root and cutting back the sweep to suit. 
The method and process of sweeping this tooth 
groove are the same as described for the worm, and 
may be done at the same time. In cases where no 
worm pattern is required, it will be seen that both 
time and labour, can be saved by shortening the 
worm sweep and the centre, also cutting the spiral 
groove just sufficient to give the required travel 
for forming the tooth mould. It is, however, advis- 
able where accurate worm wheels are required 
always to make a worm, so that the worm wheel 











tooth may be hobbed into it; but in these cases 
where the worm wheels are to be finally cut, and it 
is only required to relieve the teeth to give a 
uniform wearing metal, it is unnecessary. 

It is generally supposed that worm-wheel teeth 
are parallel sections conforming with the lead of 
the worm; but an examination of a worn worm 
wheel will show this to be otherwise; in Fig. 10 C 
is a plaster tooth cast in the tooth groove block E, 
and similar to a worm wheel with teeth cut by a 
circular cutter, but not hobbed. The tooth A is a 
plaster tooth cast in the same tooth block, but 
hobbed into the worm, so that at all positions dur- 
ing contact line contact is maintain The differ- 
ence is noted by the shape of the tooth outline, and 
shows the outer ends cut away to remove any inter- 
ference. 

To lay out the various sections of a worm wheel 
tooth is an intricate geometrical proposition that 
would be difficult to follow in practice. But with 
the method here suggested any number of teeth 
may be accurately and simply made. 

Referring to Figs. 7, 8 and 9, a jig X, Y, is made 
the shape of the tooth, and rests in the tooth groove 
of the block E. It is of vital importance that this 
jig be carefully made, as otherwise the teeth will 














not be correctly spaced. All particulars are ob- 
tained from Figs. 1 and 3. The pitch L and 
angle ¢ will be determined by the amount of 
plaster allowed on the back for fixing to the pattern 
or pattern block. For medium pitches 3 in. of 
plaster will be found sufficient. Fig. 7 shows the 
jig complete on the sweep. Fig. 8 shows the jig in 
position on the tooth block, the plaster-of-Paris 
run in, and the back being strickled off. Fig. 9 
shows the jig removed, with the tooth still remain- 
ing on the block. 





: Sgn 4 














FIG. 9. 


Fig. 10 shows the teeth, first as removed from 
the block at C, and hobbed at A. Those teeth 
shown at B are required for making a full pattern 
in halves; one of these is shown in position in the 
jig at Fig. 9. These are made by first cutting a 
tooth to correct length and placing back in the jig, 
and then running the number of required halves up 
to it on the tooth block E. 

For making a tooth block, or where it is preferred 
to mould the teeth in a core box, first cast three 
teeth, then clamp together and hob in the usual 
way. Now place back on the block E the jig X, Y, 
cut away the plaster on the inside, and bore a 1-in. 
diameter hole right through the block. Place the 
hobbed tooth back in the jig and invert the block 
and fill up with plaster through the hole provided. 
It is evident if the tooth has been accurately hobbed 
that any number of teeth can now be run in the 
groove block E that will not require hobbing, and 
be an exact duplicate of the master tooth. 


ay 
Tal 


Ordinary Tooth 








Hobbed Tooth 


ria. 10. 











A cast worm wheel made from a pattern so con- 
structed must be in regard to the tooth shape quite 
accurate, and if made on the wheel moulding 
machine the divisions and pitch cannot vary. 

For repetition work a bronze worm-wheel tooth 
block made from a plaster-of-Paris master pattern 
as described and worked on the wheel moulding 
machine should produce castings at a fraction of 
the cost of machined and hobbed blanks. 

It has not been thought necessary to show the 
general construction of the worm-wheel pattern 
proper, as these are made in the usual way. The 
plaster-of-Paris teeth are secured by a shellac var- 
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nish. They are first given two coats and allowed 
to dry thoroughly ; also the wood pattern on which 
they are to be secured is varnished. They are then 
varnished on the backs and placed in position, and 
time given for them to set before using. 








Cost of Pruduction in the Open- 
Hearth Process.* 


A comparison of the results obtained at Witkowitz, 
Hoesch, and other works shows that the hot-metal 
process undoubtedly gives a considerable saving in 
respect of fuel consumption per ton of steel, life of 
the furnaces, reduced consumption of ferro-man- 
ganese, recovery of marketable phosphoric slag, and 
quicker working of the charge. None of the various 
processes examined, however, is considered to afford 
the best solution of the problem of steel-making, all 
being insufficiently adaptable to sudden market 
changes, since the use of a high proportion of scrap 
retards the working of the charge to an excessive 
degree. 

Although it is really impracticable to establish a 
comparison between the relative costs of production 
by the hot-metal and scrap processes, the author 
has attempted to do this from the data furnished 
by a month’s working at a 7,000-ton steel works. 
The materials of the charge cost 66.428. per ton of 
steel, fuel 4.53s., additions (ore, limestone, 
aluminium) 0.68s., furnace lining 2.76s., ingot 
moulds 0.81s., labour 3.31s., repairs 0.70s., electric 
power; pumping, etc., 0.98s., stores 0.27s., spare 
parts, etc., 0.82s., sundries and depreciation 1.20s., 
total 82.48s., less 1.15s. for slag, etc., and 1.44s. for 
casting scrap, etc., or net, 79.89s. per ton of steel. 
Since of this 64.97s. represents cost of charging 
material, the conversion costs 14.92s. per ton of 
sound ingots. In a second steel works (scrap pro- 
cess) the cost of fuel was only 3.19s., as compared 
with 3.78s. at the Dortmund Union works and 
3.60s. at Witkowitz. 

With regard to the relative cost of furnace linings 
for the scrap and ore processes respectively, this ix 
given at 2.10s. to 2.76s. for the former (the lower 
figure being for a 45-ton furnace running 480-550 
charges between renewals), and 1.40s. to 1.46s. for 
the ore process (a 200-ton Talbot furnace running 
800-900 charges, and a 60-ton Wellman tilting 
furnace running up to 1,500 charges); but the com- 
parison is regarded as of doubtful value. The 
author’s conclusion is that working the two pro- 
cesses is the most economical plan, since it enables 
market fluctuations to be fully taken advantage of. 











PLUMBAGO FOR MOULD FACING.—According 
to H. F. Frohman, in ‘‘ The Brass World,’”’ Ceylon 
graphite (high grade for facing purposes) should 
analyse about as follows :—Moisture, 1.20: oxide of 
iron, 5.90; aluminium, 3,06; lime, 0.90; si'ica, 16.14; 
graphite carbon, 72,80. The bulk of Ceylon graphite 
used for foundry facings runs between 50 per cent. 
and 60 per cent. graphitic carbon. These are straight 
Ceylon graphites, untouched by the manufacturer. 
Coke blacking, which is used on certain classes of 
work, should analyse :—Fixed carbon, 88.0; ash, 9.0; 
sulphur, 0.8. Anthracite blacking when used as a pipe 
blacking or mineral facing should show :—Moisture, 
7.0; fixed carbon, 84.0; ash, 9.0; sulphur, 0.5. A 
grade of charcoal facing which is generally used by 
the foundries, not only for parting purposes but also 
for foundry facing, and as a core wash, should 
analyse :—Volatile matter, 10.0; fixed carbon, 85.8; 
ash, 3.7; the ash varying according to the kind of 
wood and time of cutting. 








* W. S. Schomburg, in ‘‘ Feuerungstechnik.” 
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Foundry Risks and Remedies." 


By A. R. Bartlett. 


The more care we take, the more caution we 
exercise, and the more thought we give to others’ 
safety—the fewer risks there will be run in the 
foundry. The majority of foundry accidents are 
caused by the want of care on the part of some- 
one; either the workman or possibly the foreman, 
or even the manager does not care enough. Neg- 
lect to obey orders; the stupid play of some man 
or boy, such as throwing loam or sand, often 
causing pain and possible blindness; improper 
handling of liquid metal, either in bad ladles or 
ladles not properly dried; wearing bad boots or 
Jow ankle shoes; wearing turned-up trousers which 
catch the splashes of metal and often cause burns 
on leg or ankle; falling of a pig-iron stack that 
has not been piled correctly, thereby causing injury 
to hand or foot ; the nail protruding from a pattern, 
or the foundry sprig run into the hand and the 
wound not being cleaned and dressed properly, 
causing blood-poisoning and often serious results ; 
water poured carelessly into the overflow from a 
riser, causing a blow-up; unevenness of the foundry 
floor and obstructions in the gangway—these are 
some of the causes of the risks we run every day. 
Therefore, the greatest enemy to safety is careless- 
ness. 

Danger and caution are not looked upon by the 
majority of workmen with the seriousness that is 
really essential in the foundry. He will get into 
the way of taking chances, until his foolhardiness 
involves him in some injury or someone else suffers 
for his want of care. The foreman or manager 
should insist on his workers taking no chances. In 
this manner the whole of the blame for preventable 
accidents falls back on the men in charge. It must 
be admitted this is rather hard on the foreman 
who has not got a very orderly or well-behaved 
staff of workers, but it appears the only way pos- 
sible to prevent accidents from carelessness. 
Example, we know, is better than precept, so all 
foremen should see that the gangway is clear. They 
should not step over the obstruction and take no 
notice; and they should set the example of wear- 
ing sensible boots and clothing for the work of a 
foundry. Often the employer provides safeguards 
for the use of his workmen, such as goggles, spats 
or leggings, gloves, and respirators, but there is 
always to be found the man who is_ foolhardy 
enough to resent their introduction, and who will 
not use them until he has the lesson brought 
home to him by suffering pain which he would have 
avoided by their use. The indifference to danger is 
the greatest danger. 


Storage of Boxes. 


Foundry yards are not always used for storage as 
they should be. The boxes are stacked in a very 
careless manner; often can be seen the small box 
at the bottom of a stack, and then the inevitable 
happens when some moulder is looking for a box 

art; he starts climbing up the stack to seek his 

x, when down comes the top boxes: result— 
broken box parts and very possibly injury to the 
man. This, of course, could be avoided by proper 
supervision from the foreman, who should insist on 
all boxes being stacked according to size. If not 


* Paper read before the London Bi anch of the British Foundry- 
men’s Association, January 14, 1916, Mr. A. Willis in the Chair. 


possible to stack each size by itself, the largest 
should be at the bottom and the smallest at the 
top. In fact, everything should be done that will 
make foundry operations fool-proof. Order always 
makes for safety, so the pig-iron should be stacked 
so that no chance of the pile falling is possible, as 
this is one of the most frequent causes of nasty 
accidents. 

An important feature in the storage of boxes is 
the ease with which the desired box can be found. 
We have a method of numbering every size of box, 
and each box has its properly arranged place in 
the yard, with posts, having the numbers painted 
on them, fixed in the ground. In the office is kept 
a list of the boxes, stating their number, the in- 
ternal measurements, the depth under stays, and 
the depth over all. Knowing this, it is not neces- 
sary to waste time in seeking the right-sized box; 
also there is no need to go out in the rain or in- 
clement weather. The only thing necessary is to 
tell the yardman to send in the box required, 
giving him the number. Then, when done with, 
it is returned to its place again. 

Naturally, an orderly yard is always accessible 
and more commodious than a disorderly one. The 
disorderly one causes the men carrying hand-boxes 
to stumble, and some hurt, even if only slight, is 
sure to happen. If the lanes between boxes are 
kept clear, light gets between them, and thus acci- 
dents are avoided. Also if the gangways leading 
from the foundry are kept clear, it greatly facili- 
tates the getting of all materials into the shop and 
the removing of all rubbish from the shop. This 
helps to preserve safe and orderly working in the 
shop and adds to its productive a a One 
should always try to keep permanent pathways, so 
that no one has to clamber over heaps of rubbish 
or scale the heap of scrap or pig-iron. The 
straighter the path the less likelihood the man 
pushing the barrow has of hitting his knuckles or 
being overbalanced, and the quicker and easier he 
will do his work. Remember that foundry sand 
makes mud in wet weather, and water in the boots 
does not help to keep men fit, while ashes will 
make a dry path. If the scrap is stored in a pit 
it should be guarded by a rail, so that no one can 
fall in, as scrap has a tendency to hurt if met 
awkwardly. Be sure that any manhole in the yard 
is secure and will not tip when trodden on the edge. 
See that there is sufficient room between railroads 
and all stacks of material for a man to pass safely. 
The safe foundry yard will thus be orderly and the 
most efficient. 


The Foundry Floor. 


The foundry floor is where most risks are run. 
Here is got the spilt metal, which is the cause of 
most accidents in the foundry. Always soften the 
sand on the ground under the runner box of the 
job to be poured. This will stop the splashing 
from any metal that fails to enter the runner box, 
the soft sand allowing the metal to sink into it 
and be retained, where if it falls on hard ground it 
would fly about. . 

Other causes are obstruction in the gangway re- 
sulting in the man carrying the ladle stumbling 
and burning himself and his shopmates, the narrow 
path winding in and out of irregular-placed boxes 
resulting in knocking the ladle against the boxes 
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and spilling the metal, while climbing over boxes 
and heaps of sand has the same result. These 
same heaps of sand and badly arranged boxes are 
often the cause of accidents, when the men, in 
their haste to get away from the flying metal, fall 
over them and not only get cut and bruised, but 
get much worse burns than they would have got. 
Of course, a clean path is easier obtained in a shop 
where work is standardised than in a jobbing 
foundry, but it.always helps to keep men from 
harm. 

It is well to keep the floor clear of everything 
that will hang up; this not only prevents age 
accidents, but helps to get work done quickly, for 
the tools can be found when wanted. We have 
found it to our advantage to have some of the 
floor staked off, so that only a small class of work 
can be done there, thus keeping the paths always 
clear where metal-carrying by hand is done. 

Neglect to see that there is sufficient room for 
the ladle and the men manipulating it, when the 
metal is being poured into the mould, is liable to 
cause spilling. Do not allow clamps, skimmers, 
wedges, rammers, rods, or any tackle to be thrown 
from the top or side of the box just cast while 
metal is being carried, but see that this is done 
after pouring has ceased. Try to have a place for 
everything and see that everything is in its place. 
Do not pour spare metal where it is likely to be 
trod in, and do not allow it to be covered with 
sand while in a liquid state. This is often the 
cause of a very badly burnt foot. Always remem- 
ber that the foundry floor is for moulding. 
Remove patterns to a proper storage place, as they 
are a stumbling-block if left where the moulder 
drops them when he has drawn them from the 
mould. , They will also get spoilt if hot metal 
touches them. Do not keep barrows or other large 
tools in the foundry when not in use. They will be 
sure to be in the way if there is a burst-out or a 
core wants carrying up the shop. 


Ventilation and Lighting. 


The foundry is a very dusty place; avoid this as 
much as possible by keeping the floor damp enough 
to stop the sand rising in the shape of dust. 
According to statistics, the foundry has the second 
most dusty and impure atmosphere in the manu- 
facturing world, and from the death returns of 
moulders the greatest number die of chest com- 
plaints, greatly due to the dusty nature of their 
work. ‘The better condition the shop is kept in 
the more likely is it that a good class of workmen 
will be got, for the best men appreciate good 
working conditions. 

Keep all windows clean; the better the natural 
light the less likely are accidents to happen, and 
the cost of artificial light is kept down. To assist 
the lighting arrangements, keep all walls white 
washed; this also tends to sweeten the air and 
improve health. See that the light is not 
obstructed by badly-arranged machines or stacks of 
boxes. 

We must have artificial light for dark days, but 
see that it so placed that no dark shadows are 
thrown from it, and that it is of good quality and 
sufficient quantity to make the foundry a work- 
shop and not a place in which men grope about 
and stumble. Good lighting will pay for itself, for 
accidents will be avoided, more work will be done, 
eyes will not be strained and injured, and thus the 
work produced will be more efficient. 

A well-ventilated foundry tends to prevent 
accidents, for the reason that the health of the 
workmen is kept good, and a healthy man can take 


interest in himself, his shopmates, and his work 
and surroundings. The properly ventilated shop 
allows the fumes from molten metals to get away, 
and especially is this the case in the non-ferrous 
foundry, where the fumes from zinc may injuriously 
affect the health of the men. 

Much objectionable smoke arises from core ovens, 
also from moulds, especially those containing large 
cores, or cores where straw or hay is used. Some 
binding compounds give off very objectionable 
fumes. The pickling tank and the sand blast, the 
open fire and other methods of drying, all have 
their unpleasant features. 

Some of the risks have been lessened by the use 
of respirators where men are continually on one 
class of work, such as the sand blast. ut for the 
majority of foundry workers the ventilation of the 
shop is the only safeguard, and natural ventilation, 
as a general rule, is the only one in use. A good 
installation of forced draught would remove most 
of the fumes and dust arising in the average 
foundry. In the sand-blast process it is usual to 
employ some form of forced draught, but even 
here I have found a want of care on the part of 
the operator, for though helmets, gloves and 
respirators are provided, it is no unusual thing to 
find him doing without one or the other and thu’ 
running risks. 

Badly arranged ventilation causes great 
unpleasantness by draughts, and as most foundries 
have no proper heating arrangements, an open 
coke fire is lit, and placed so that it warms the 
cold draught, but in doing this an added discom- 
fort is put in the shop by reason of more fumes 
from the coke. It is now usual in an up-to-date 
brass foundry to have ventilating hoods over the 
furnaces, thus assisting in clearing the shop and 
conserving the health of the workers. If oil or 
other binders which give off a large amount of 
smoke are thoroughly mixed with the sand, the 
resultant smoke is not so great as in an inefficiently 
mixed compound. Also if the oil is thoroughly 
mixed a smaller quantity is needed, and so an 
economy effected and’ less smoke given off. The 
crane driver is the man who has to put up with 
the greatest inconvenience in this matter, so see 
that all fires that are lit with wood are allowed to 
get well alight before coke is added to them. This 
especially applies to the open fires that are often 
lit in ladles. The rumbler or tumbling barrel is a 
fruitful cause of dust, and should be placed in some 
part of the shop where the smallest number of men 
are working, or, if possible, in a room with a 

forced draught. 


Cranes. 


The crane in the foundry is one of our chief 
tools, a servant on whom we depend for a great 
deal of help. See that it is safely equipped and 
carefully operated, and then it will be a most 
reliable tool. If the load should fall it is ruined, 
that is if it is a mould or core, and if it should 
happen to fall on other work that also is spoilt, 
and if it fall on any of the workmen, injury is the 
result. If molten metal is dropped from the crane 
there is the added danger of burns. As a general 
rule all risks from loads falling from cranes can 
be avoided by careful driving and slinging, and a 
keen inspection of the crane. The hoisting chains 
or wire ropes must be looked to, and all gearing 
should be periodically examined. The brakes 
should be in perfect order, for ofttimes a load will 
come down with a run if the brake does not hold. 
Of course, proper lubrication of all’ moving parts 
is absolutely essential, not forgetting that the wire 
rope or hoisting chain wants lubricating. Remem- 
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ber the dust that accumulates on the crane drops 
equally in the grooves of the hoisting drum and 
other working parts, so should be removed ; also if a 
surplus supply of oil is given, it helps to hold the 
dirt where it is not wanted, thus helping to get 
the crane out of order. The oil that overflows 
from bearings on to the platform of the crane, 
where dirt is allowed to accumulate, makes 
slippery places for the crane man or millwright if 
he is employed in inspecting or repairing the crane, 
and the possibility of a slip with unpleasant conse- 
quences. An excessive use of oil is not only a 
waste, but it is a nuisance to the man working 
under the crane, and if he should happen to look 
up at the same time as the oil is falling he runy 
the risk of pain and injury to his eyes. 

Avoid sudden stops and starts, for this puts 
undue strain on every part of the crane; also it 
has a tendency to strain the lifting chains if 
hoisting or lowering, and is a fruitful cause of them 
breaking, when the usual loss and risks result. If 
the chain links appear faulty have them renewed ; 
it is far cheaper and safer, for loss and injury are 
avoided. Treat wire ropes the same, if the outside 
strands have worn through and are protruding; 
for when once started the fracture increases very 
rapidly, and we cannot afford to use faulty hoist- 
ing ropes where hot metal is concerned. Dirt 
helps to wear out the teeth in the geared wheels, 
so keep a keen eye on them, for teeth if they start 
to strip fly off very quickly, and the impetus thus 
given to them, if stopped by some worker’s head or 
body, causes injury and pain. 

Some cranes have gear cases, and then, of course, 
the dirt does not do so much harm as would other- 
wise be the case. Electrically driven cranes always 


have their motors covered in this manner, but I 
find from experience that these should be regularly 


examined, for if neglected a stoppage takes place 
and may possibly cause great delay and unneces- 
sary worry and trouble. See also that the wiring 
on the electric crane does not get the insulation 
worn off and neglected, and that there are no 
exposed parts for the men to get a shock from; for 
if it is severe and the man falls he is liable to 
receive very serious injury. Provide a safe means 
to get from the floor to the crane; have the ladders 
fixed at the ends of the shop so that they cannot 
be removed. The driver can then place his crane 
at the end of the shop out of the way. I witnessed 
a very bad accident through the ladder being 
placed in the middle of the shop. The driver of 
one crane was coming down and another crane was 
travelling up the shop at the same time. No one 
noticed the man coming down, with the result that 
the crane passed over one of his hands, permanently 
injuring him for life. If the ladder had been at 
the end of the shop it could not have happened. 
Have a guard-rail round the footwalk of the crane. 
also a board on edge to prevent any tools from 
shaking off. Better still, provide the crane man 
with a tool-box and see that he uses it; give him 
enough oil and waste for his requirements and time 
enough for proper cleaning. Do not lift more than 
the crane is designed for, as then is the time when 
the weak part gives and the risk is run. Have the 
lifting capacity of the crane plainly marked, so 
that everyone knows what is a safe load. By this 
I mean that the figures should be large enough 
. to be seen easily from the ground and naturally in 
a conspicuous position. 


Chains and Slings. 
From cranes we naturally follow on to chains and 
slings. Here caution will ensure safety. All chains 
should be carefully annealed at regular periods. Do 


not assume that making them hot and allowing 
them to cool is going to add to their strength; it 
does not, but it will restore the fibre of the iron 
if the material they are made from was originally 
good. Of course, the period of annealing will vary 
according to size of chain and the amount of work 
it has todo. We always anneal }-in. chains and under 
every six months, and all chains above } in. every 
twelve months. That is, if they have been in con- 
stant use. 

It is generally contended that chains that are 
used in foundries should be annealed more often 
than those in works where they are not subject to 
lifting hot loads. It is advised by some authorities 
that all such chains should be annealed every three 
months. 

The lifting power of a chain greatly depends 
on how it is placed on the job to be lifted and at 
what angle it is situated from the crane hook. 
Thus if a chain is lifting perpendicularly under the 
hook it will take a much greater load than if it is 
used to take a bight round a job, and, again, it will 
lift more if it is doubled. If two or more chains 
are used and they are lifting at an angle of, say, 
60 or 45 degrees, each individual chain will not lift 
as much as the chain that is perpendicular under 
the crane hook—that is, if of the same size. If 
the chain is allowed to catch on sharp edges of 
castings it will get cut and weakened, and the 
ragged edges so formed are liable to cause injury 
to the men handling the chain. A piece of wood or 
sacking will save this damage and remove the risk 
to the workmen, and at the same time will stop 
the risk of slipping. A list of safe loads for dif- 
ferent sizes of chains should be hung in a con- 
spicuous position, and all slingers should be sup- 
plied with such a list. All screw chains and hooks 
should be hung up, otherwise the screws will get 
spoilt by the sand and the hooks will not be found 
when wanted. If lifting a load with two or more 
chains, see that each chain has an equal proportion 
of the load. Use wood packing or pieces of wrought 
iron between the links to adjust the length if neces- 
sary. On no account ghould knots be tied in 
slings or chains. Have a diagram in the shop 
showing the relative strength of chains according 
to the angle of slinging. 

Wire ropes or rope slings, no matter of what 
material they are made, are more reliable if spliced 
than if treated in any other manner; but be sure 
that the man who does the splicing is efficient and 
does his work properly. Do not run the risk of a 
casting dropping. See that it is slung by attach- 
ing the chain or sling to the body of the casting 
and not by a bight round the runner or riser. 
One never knows if there is a hidden flaw there, 
for that is usually the weakest part of the casting 
and only needs a blow from a hand hammer to 
break it off. Avoid putting a load on the points of 
the chain hooks; not only does it strain the hooks, 
but there is the liability of the hooks slipping and 
the load dropping. Have handles on the boxes, so 
that the hooks can be used. It is common prac- 
tice in some shops to lift by a lug placed on the 
top edge of the box, as it costs more to make boxes 
with handles or trunnions. 


_ Slingers and Crane Drivers. 


The safest and most efficient hoisting accessory 
is a careful slinger and a crane-driver with ample 
common sense and sound judgment. Careless or 
inexperienced cranemen by one false move will 
cause a large amount of danger and unnecessary 
suffering ; therefore, only employ a man in this 
capacity who is known to be careful and reliable. 
See that he is a man of good habits and steady 
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nerves, good-tempered, not hasty to take offence, 
physically fit—in fact, as far as possible a perfect 

man. The first man picked up will not always 

make the ideal craneman, but if you are forced to 

train a man who has no experience of driving, be 

sure he has all the above good points. Then start 

him with some reliable driver and on the smallest 

and most easily driven crane. If he cannot suc- 

cessfully manipulate the small crane it is no use 

putting him on a larger one. The slinger should 

be a man who can give orders in a distinct 

manner, as well as being a capable workman. He 

should also be endowed with a large amount of 

patience and common sense. Have a spare crane- 

driver and slinger, even if you have to pay them 

a small retaining fee. It will pay; for not only 

will the lives of the workmen be safeguarded, but 
the crane will not suffer from inefficient handling, 
and the work will not stop when the regular hands 
are ill or unable to come to work. Impress upon 
the craneman the need of thoroughly examining 
the crane when lubricating, for slight faults in- 
crease into large ones when neglected. Point out 
to him the danger of doing any operation before 
he has orders, no matter how well he knows his 
work, for the slinger can see better than he when 
the load is high enough and knows where he de- 
sires to place it. He should never try to use more 
than two motions at once, as he has only two 
hands and may have to stop at once to avoid 
danger. 

The driver should watch the hoist drum very 
closely when lowering a load to the limit of his 
rope or chain, as he is the only one who can see 
properly how many turns are left on the drum; 
under no consideration should less than two turns 
be left when the load is at rest. He must also 
exercise the same care in not going too high and 
running the risk of breaking or jamming the rope- 
block. Impress upon the slinger to warn all work- 
men to keep clear of suspended loads, and see that 
he walks ahead whenever possible for this purpose. 
Do not allow him to ride on suspended loads, for 
chains will break sometimes, and he will get hurt 
if this happens when riding. When a mould or 
core has to be finished overhead, rest it if possible, 
so that the strain is removed from the chains. 


Molten Metal. 


When molten metal goes adrift it usually causes 
damage and injury, and certainly it must cause 
some loss, for it is melted with the intention of 
making castings. Therefore, see that the ladles are 
in good order. They should always be lined in a 
proper manner and thoroughly : Have all 
ladles properly balanced, otherwise they are liable 
to be upset when filled. All gears must be in good 
order, so that there is no dropping when pouring. 
Have gears cleaned and oiled every day before 
using, and have guards over all gearing, for the 
smail shots that fly when the metal is running 
from the cupola are liable to drop into the gearing, 
and if not noticed the casting may be run short 
on account of the impossibility of turning the 
ladle any further. When a hole wears in the ladle 
have it repaired, or scrap it if too far gone; a 
run-out from the ladle is wasteful and dangerous. 
If the ladle is ungeared, see that it is fitted with 
an efficient stop, so that the bail will remain up- 
right when the ladle is lowered on the ground or 
trolley, for the sudden dropping of the bail is liable 
to upset the ladle. Have the lips of the ladles 
shaped so that a perfect stream flows when pouring 
takes place; a broken stream ofttimes falls outside 
the runner-box sand burns are frequently the re- 
sult, and metal is wasted. 


Hand ladles when not used correctly are a most 
fruitful cause of burns. Instil it into the user 
to cut into the stream of metal from the front 
when catching, and when carrying from the furnace 
see that the ladle is placed behind him, for then 
he can see where he is going and can warn others 
to get out of his way. He should always endeavour 
to carry the bowl level to avoid spilling. 

Avoid having a tall man and a short man carry- 
ing a two-handled shank, for the short man is 
liable to receive the spilt metal, and also the work- 
men who are being passed are liable to be burnt 
from the same cause. 

See that the bail of the crane ladle is vertical 
before lifting from the furnace, and provide the 
slinger with a properly shaped rod to guide the 
crane-hook into its place and long enough to keep 
him from feeling the excessive heat of the metal. 
Do not put an entirely new hand to carry metal; 
wait till he has got accustomed to seeing others do 
the work, and then put him with an old hand. 
If a lot of carrying is done make it a rule that all 
men should keep to the left when passing one 
another. Advise men when pouring to keep their 
feet as far away as possible from the mould poured, 
for at times there will be a run-out. Also train 
them to stand firmly when pouring, for a man who 
alters his position is liable to burn himself and 
others, and also cause the stream to stop, with the 
result that dirt enters the mould and a dirty cast- 
ing is made. 


Crucibles. 


Crucibles are a delicate tool and need careful 
handling. Even when new they are not strong. 
The care of crucibles should be enforced as soon as 
they are received by the foundryman. Inspect 
them carefully for flaws, and if imperfect they are 
of no use for melting and carrying metal. Keep 
all crucibles dry. Place them in a stove for pre- 
ference, or, if that is not available, put them at 
the back of the fires or in some other place with a 
dry atmosphere. Dampness causes steam when the 
crucible is put into the furnace, and cracks and 
burst pots are the result. See that the coke is dry 
before placing it round the pot when in the fur- 
nace. Gradually heat the crucible before using it 
for the first time. If it is heated rapidly the ex- 
pansion is rapid and the steam in it causes a form 
of explosion and the pot is liable to break. 

Crucibles become soft and pliable during melting 
of the metal, so see that undue pressure is not put 
on them when being lifted from the furnace, other- 
wise a weakness is formed at the indentation so 
made and the breaking-point is started. Keep 
the bottom of the crucible free from clinkers and 
have the fire level when placing the pot in. It is 
quite common practice in some shops to place a 
firebrick under the pot in the furnace to save dis- 
tortion of the bottom. This distributes evenly the 
weight of the metal when melted in the pot. 

Charge the metal evenly in the pot, otherwise it 
will get out of shape. All metal should be removed 
from the pots, so that they have every opportunity 
of cooling evenly. Lift the pot on the opposite 
side to the lip; if lifted with tongs by the lip the 
pouring may be spoilt and metal lost. Clear away 
clinkers or clinging coke from the sides of the pot 
before carrying away, as they are the cause. of 
undue pinching and possible breakage. The proper 

care of crucibles reduces the risk of injury tv 
workmen. 


Machinery and Cleaning Apparatus. 


In all foundries some form of machinery is in- 
stalled; it may be an engine, dynamo, air-com- 
pressor, or some form of mechanical tool such as 
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sprue-cutters, emery-wheels or 
They will have moving parts. These should be pro- 
tected so that they do not get damaged by the 
careless workman and also to protect the workman 


tumbling-barrels. 


himself. Guards shoyld be placed wherever prac- 
tical. Have notices placed in a conspicuous posi- 
tion warning men against removing guards while 
the machine is in motion. Do not allow belts to be put 
on by the amateur or when the machine is in full 
swing. Slow down always to put belts on. The 
abuse of emery-wheels is the most frequent cause of 
their breaking, and the flying pieces are highly 
dangerous. Keep all moving parts of every 
machine lubricated. Keep all obstruction away 
from all machinery, as a stumble induces men to 
put their hands out to save themselves, with the 
result that they are injured if coming in contact 
with moving parts. 

Think of the risk run from flying chips from 
the trimming shop. Have it removed from where 
men are continually passing. A chip in the eye 
often causes the loss of eyesight» Have hammer 
shafts securely fitted to the heads. A flying head 
will reach some mark. Pinch-bars that have be- 
come worn at the base often slip, and bruised 
fingers are caused. Avoid all defective tools. Im- 
press upon all workmen to call the foreman’s atten- 
tion to such. Provide protective clothes or 
appliances, and induce the workmen to use them. 

I might go on to a much greater length and 
deal with the risks that are run and should be 
avoided in connection with the cupola, furnaces, 
and stoves—the want of proper sanitary arrange- 
ments, the need of good drinking water and some 
satisfactory arrangement for the storage of men’s 
clothes and tools; for, to my mind, the contented 
workman is more likely to be a healthy workman, 
and your returns will justify your outlay and 
thoughtfulness. 

There is a safe and an unsafe way of doing 
everything. It is the duty of us all to influence 
the workman into the safe way, point out to him 
the risks he runs to himself and others, until he 
realises the need of caution; and then see that he 
continues to practise the safe way. Practise our- 
selves the safe way, for by example and tact we 
may remove the risks and apply the remedies. 


Discussion. 


Mr. J. Oswatp, referring to the. protection of 
legs from splashed metal, remarked that the 
leggings suggested by the Board of Trade involved 
greater danger than unprotected trousers, by reason 
of retaining any metal that splashed over the tops. 

Mr. Nei remarked that the leggings in use at 
his foundry were worn under and not over the 
trousers. As to the stacking of boxes, he had 4 
row for each size, duly numbered, and this system 
had reduced accidents from about one per week to 
none since the change. 

Mr. Barttertt referred tu an accident incurred 
* by a man through wearing low ankle shoes and no 
leggings. He agreed that the leggings should be 
worn under the trousers. 

Mr. Stone asked whether Mr. Bartlett oiled the 
spats supplied in order to keep them soft. 

Mr. Barttert replied in the affirmative, stating 
that the material was very heavy leather, but was 
kept in condition by oiling every week. 

Mr. W. Extis suggested the use of expanded 
metal as a screen to stop flying chips from the 
cleaning floor. 

Mr. H. G. Barrett referred to the dangers and 
discomfort of leaking roofs, stating that it was not 
uncommgn to find a moulder in showery weather 
having to waste time in searching for cover-boards 
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for his moulds as they were finished, in order to 
prevent damage from roof-leaks and droppings. 
For leather leggings soft soap was just as effective 
as oil. 

Mr. W. Etuis, in respect to a suggestion as to 
heating foundries, said he had had hot air laid on, 
but found it dried the sand and the smell was 
objectionable. 

Mr. BartLett, however, said they had to light 
fires in the foundry in very cold weather to prevent 
the frost getting into the sand—particularly the 
loam. 

Mr. A. Writs (the Chairman) said that there 
were various methods adopted to remove the fumes 
from brass foundries, but under the regulations no 
particular system was advised, and the inspectors 
appeared to accept almost any attempt to deal with 
the matter, it being left to the discretion of the 
manager. The difficulty of removing the fumes lay 
partly in the fact that they were discharged from 
the pot first on withdrawing from the fire, then 
at the skimming place, then at the moulds in pour- 
ing. As to respirators, he considered them un- 
healthy. The best precaution to take was that of 
breathing exclusively through the nostrils. He 
considered the dust was more harmful than the 
fumes in the foundry. 

Further discussion took place on various points, 
and the meeting closed with a hearty vote of 
thanks to the author. 





MACHINE-SHOP EQUIPMENT AND METHODS. 
—A survey of the development of machine-shop equip- 
ment, methods, and processes during the past twenty 
years formed the subject of two papers presented at 
the recent International Engineering Congress at San 
Francisco by Mr. E. R. Norris, director of the manu- 
facturing operations of the Westinghouse Manufactur- 
ing Company and Mr. H. F. L. Orcutt, of Rowington, 
Warwickshire. Chief among the developments touched 
upon was the discovery of high-speed steel, and it was 
held that the other improvements came largely as a 
result of the heavier duty imposed on machines by it. 
The change in the composition of high-speed steel from 
the time of the invention of Mushet steel (the first of 
the high-speed steels) to the present was shown in the 
following table :— 

Recent Make 


(witha 

Mushet Midvale Tr°ce of 

(Air (Date Nickel 

Hardening). 1895). and Copper). 

Tungsten ‘ 5.441 7.723 16.28 
Chromium 0.398 1.830 4.26 
Carbon _... 2.150 1.143 0.63 
Manvanese 1.578 0.180 0.10 

Silieon 1.044 0.246 0.141 

Phosphorus _ 0.023 0 008 

Sulphur — 0.008 0.018 
Molybdenum = -- 0.55 
Vanadium = - 0.26 
Cobalt - _ 3.47 


The latest development in cutting material was shown 
to be that of stellite, which has the following com- 
position: Cobalt, 52.03; chromium, 29.36; tungsten, 
12.71 ; iron, 5.35; nickel, 0.45 ; manganese, 0.24 ; silicon, 
0.009; molybdenum, trace. As stellite cannot be 
forged, rolled, or machined, is extremely brittle, and 
as tools made from it must be well supported close 
to their cutting edves, its uses are at present some- 
what limited. Stellite tips may be brazed or elec- 
trically welded to shanks of carbon steel, and when 
so treated may be used until repeated grindings render 
the stellite very thin. Under favourable circumstances 
cutting speeds may be greatly increased by the sub- 
stitution of stellite for high-speed steel. Cases are on 
record where cutting speeds on machinery steel have 
been quadrupled, and cutting speeds as high as 300 ft. 
per minute have been used in cast iron. 
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A New Bedding-in Method of Green-Sand 
; Moulding.” 





By M. E. Gallon. 


In bedding in a pattern, the method generally 
adopted is to place the pattern on the floor and dig 
around it, leaving a space of from 4in. to 6in. right 
around the pattern. The depth of the hole is regu- 
lated according to the depth and the contour of the 
pattern, leaving a space at the bottom of the hole 
from 2in. to 4in. for loose sand on which to bed the 
pattern. There is no fixed rule for the making of 
this bed, consequently nearly every moulder makes 
it differently, with the consequent varying results. 
‘When the bed is made, the pattern is knocked down 
and levelled with the spirit level, or if it be a machine 
frame or a bed plate it is winded with the winding 
straight edges. The facing sand is then built around 
the pattern, some 4in. or 5in. high. This is backed 
up with black sand, then carefully pin-rammed, and 
if the pattern is 6in. or 8in. deep the moulder will 
probably flat-ram the first course. Then he care- 
fully removes all black sand from the face of the 
pattern and again goes round with the facing-sand, 
this time building the facing-sand up to the top of 
the pattern. The black sand is again filled in to a 
little above the top of the pattern. This course is 
again rammed with the pin-rdmmer, then a little 
more black sand is added, trampled down with the 
feet and flat-rammed. The parting is then made, 
the top box is put on and facing-sand and lifters 
put in where required. On the top of this is riddled 
a little sand through the quarter riddle, finishing off 
with the }in. riddle. Then the rough sand is filled 
in to the height required, and the gate and flow- 
sticks and any wires or hooks are straightened and 
the box is rammed up with the pin-rammer and flat- 
rammed in the usual way. The guiding stakes are 
securely driven in and the top box is then lifted off 
and turned over. The parting is brushed off and the 
pattern drawn; the face of the mould vented down 
to the coke bed, if there is one, and if not the vents 
are connected from the sides. The mould is then 
finished and the top box replaced, the runners and 
flows made up, the top box fastened down, and the 
job cast. This method of bedding-in a pattern and 
moulding was followed out in the days of our great- 
grandfathers, and is also used by 99 per cent. of 
moulders to-day. 

Turning for the moment to the subject of moulding 
machines, we may enquire as to the principles upon 
which they are worked. Taking the jarring 
machine, the principle of this machine is to com- 

ress the sand around the pattern by concussion. 

his effect is got by working a large piston or plunger 
rapidly up and down in a cylinder by means of 
compressed air. Connected with the plunger is a 
large base plate, rigidly fixed to the head of the 
plunger. The pattern and moulding-box are fixed 
securely on this base plate. The facing sand is then 
placed around the pattern with any strengthening 
iron which may be thought necessary. Then the 
black sand is shovelled in until the pattern is well 
covered. Then the air is introduced, and the plunger 
is set in motion. Every down motion of the plunger 
is stopped very abruptly, which causes the sand 
to become very closely packed, the machine is 
stopped, and the box is now filled with sand well 





* Abstract of Paper read before the Newcastle-on-Tyne Branch 
of the British Foundrymen’s Association. 





above the top bars. The air valve is again opened, 
and after a number of sharp concussions has been 
given the air is cut off and the operation of ramming 
the box is finished by a handy labourer with the flat- 
rammer. The pattern is then vigorously shaken, the 
box turned over, and the pattern may be drawn 
either by the machine or by hand. 

In another kind of machine the ramming is done 
by direct compression; the sand in the box is 
Squeezed into a compact mass in one operation. It. 
is, however, necessary at times to give this class of 
machine a little help with the pin-rammer before 
the squeezing operation commences, just as it is 
necessary to heap the jarring machine with the flat- 
rammer. 

It will be noticed that in the first machine a pin- 
rammer is not supposed to be used, and in the 
second the flat-rammer is never used, but the aim 
and object of all machines is to do away with the 
laborious process of pin and flat ramming a mould. 
Now, it is not always within the power of the 
foundryman to instal a moulding machine in his 
foundry, and especially in the jobbing foundry; for 
the jobs are so varied that it is questionable if a 
machine could be worked to advantage. But if we 
cannot have a machine we can work its principles 
into manual moulding and do away with some of 
the hard work and make the job quicker and surer. 
With this idea some 34 years ago I tried what could 
be done by pressing with the ‘feet the sand around 
the plain part of the pattern that had been bedded 
into the ground, using the pin-rammer only for the 
small recesses. After a number of quiet experi- 
ments I found that the job could be rammed by 
this method easier and surer and in nearly every 
case quicker than by the old method of pin-ramming. 
In the course of time it was found that by pressing 
the facing-sand well into the small recesses of the 
pattern the mould could be rammed with the feet 
up to the parting without the aid of the pin-rammer 
at all, and should the job be 6in. or Sin. deep the 
only time a rammer was wanted was when the 
parting was reached, which had to be flat-jammed 
every time in the usual way. 

_ The great difficulty in introducing a new system 
is to get it accepted by the men in the trade, and I 
find that when a man gets over 40 it is generally 
almost impossible to get him out of the rut he has 
been Astnaye | in. In introducing this method to 
men in our shop I was surprised to hear one say, 
“Yor wey’s alreet, Mr. Gallon, but de‘ye kna’ this 
—if ah was to gan intive anuther shop and dein’ that 
the gaffer would give us the sack.’’ If this is so, it 
is a very deplorable fact, for no foreman should 
condemn any system before he has seen it tried. 
This system of moulding when bedding-in a job 
could be tried on a shallow job first, then on a 
deeper job, and by exercising the same care aé 
when pin-ramming one can safely ram up a job with 
the feet and the flat-rammer up to 18 in. deen. 
Coming to the details of the method, we will 
assume the hole has been dug to receive the pattern 
before the bed has been made. In explaining the 
art of making the bed it will be necessary to refer 
again to the old methods, as it is here that a great 
saving of time and labour can be accomplished. 
The old-fashioned moulder digs the hole 8in. or 4in. 
c 
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deeper than the pattern and then riddles sand into 
the hole to the depth of 3in. or 4in. On this he 
places a layer of facing-sand lin. deep, places the 
pattern on this bed, and knocks it down, then starts 
to ram it up in the usual way with the pin-rammer 
and flat-rammer. Now if the pattern should be a 
large one, say, 8ft. by 6ft., that would entail a hole 
9ft. by 7ft. It will be clear that to rough-riddle sand 
into this hole to the depth of 3in. or 4in. entails a 
considerable amount of work without considering the 
amount of labour required to take out that 3in. or 
4in. of sand. My method is to dig a hole about 
l}in. deeper than the pattern, then -get a garden 
graip and dig up the bottom similar to the method 
of digging a garden flower plot. The graip is the 
best instrument for this purpose. The bed will then 
be just about the right depth before putting on the 
facing-sand. 

Great care must be taken to make the face of the 
bed to fit as near as possible the face of the pattern. 
If the face of the mould has to be vented it must 
be done now before the facing-sand goes on, and not 
through the face of the mould as in the old system. 
By this means it is ensured that at least lin. of 
sand is above every pricker hole, which makes this 
part of the process as near fool-proof as possible. 
It also leaves the mould the proper shape when the 
pattern is drawn, which saves a lot of unnecessary 
tool work. When the bed has been properly formed 
and vented, and the pricker holes stopped up, the 
facing-sand is put on and the pattern set on its bed, 
given a gentle knock down all round, staked, and 
lifted off again in the usual way. Should the face 


of the pattern not have touched every part of the 
bed, all loose places must be made up. The pattern 
is then replaced, facing-sand built round it, 
black sand filled in to the depth of 4in, or 


and 
5in. 
This is trampled down with the feet, then the 
pattern is knocked déwn to its proper bed. The 
moulder then goes round with the flat-rammer, and 
this process of ramming is repeated about every 6in. 
of depth that is filled in until the top of the pattern 
is reached. The parting is formed in the usual way. 
It will be noted that the pin rammer has been 
entirely dispensed with in the whole of the bedding- 
in operation. This is the improvement that I wish 
ts bring before you. 


Diszussioa 


Tue CuatrMan (Mr. W. Mathews), in opening the 
discussion, said he had known a pattern of about 
7ft. square that could be moulded in green sand pure 
and simple, without skin-drying. There were some 
sentences in Mr. Gallon’s paper of rather grim signi- 
ficance to him as a pattern maker, and one was the 
knocking down of a pattern. Bedding-in of patterns 
in this district was in considerable vogue, but he had 
always found that the knocking down of patterns into 
the bed had meant a considerable amount of damage 
to a pattern, and for that reason that process had 
been almost entirely dispensed with. He was very 
glad to hear the vehement protest which Mr. Gallon 
vented against the abuse of tools in the foundry, and 
especially with*regard to the sleeking of moulds. 
He considered the moulders in the Tyne district were 
much given to over-sleeking. It was not good; it 
was a waste of time, and it also made bad castings. 
There could be no excuse whatever for scabs on 
castings. In some foundries he had known moulders 
make light of scabs on castings and think that it 
only meant a little more work for the machinist, but 
he thought emphatically that it was an unforgiveable 
sin, and if due regard were paid to the running cf 
’ castings they could be avoided. 
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Mr. Gaon observed that lots of moulders did not 
take into consideration the pattern they were 
knocking down. They saw men trying to knock a 
pattern down with a hammer that was very much too 
light for the work. His experience in knocking down 


‘a pattern was that as heavy a hammer as possible 


should be used. One knocked the pattern about 
much less with a heavy hammer than with a light 
one. There was more harm done in drawing a 
pattern than in knocking it down. Of course, the 
pattern was sometimes not properly made. 

Mr. Epwarp Smirxn (South Shields) said he sup- 
posed the only advantage of Mr. Gallon's suggested 
improvement was that it entailed a little less labour. 
He thought it might be an advantage, especially 
where the ground was very rough. As regarded not 
using the pin rammer, he did not.see much difference 
so long as the moulder did not put too much sand in 
when he trod it down. If he put too much sand in 
and just trod it down he was bound to have swellings 
on the casting. 

Mr. GA.ion replied that he put more sand in when 
treading with the feet than with the pin rammer, 
or, at all events, equally as much; and if the same 
care was taken when ramming with the feet as when 
ramming with the pin rammer better results would 
be got. Some moulders got near the pattern; in 
fact, some struck the pattern, and there was a scab 
as the result. If they rammed the job with their 
feet they could not strike the pattern to the degree 
of hardness necessary to cause a scab. 

Mr. E. Smitu: There is no advantage except the 
saving of labour? 

Mr. Gatton: There is also the advantage of the 
saving of time, although I do not dwell upon that 
so much as upon the saving of labour, because 
pin-ramming for an hour or two is a laborious job. 
If they could save that. he proceeded, there was 
no reason why they should not. He instanced how 
on one job he hac done it quicker by his method 
by two minutes than another man using the old 
method, and that was on a job lasting only 12 
minutes. This might often represent the difference 
between profit and loss on the work. 

Mr. Carmicuarn (South Shields) said Mr. Gallon 
had spoken of making a hole and knocking the 
pattern down. He thought that they should dis- 
pense with that system altogether and have no hole 
at all. It would be decidedly more profitable to 
have two boxes and turn the job over. Digging out 
a hole and ramming up was not a satisfactory thing 
at all. On some jobs a pin rammer must be used 
because the moulder could not get his toe into 
certain recesses. When the job was light he should 
have a box and turn it over. With regard to doing 
away with the pin rammer, hé had seen, in a 
foundry with probably fifty or sixty men, the pin 
rammer dispensed with. The men used the shovel 
and their feet; they could see the men turn the 
job over and dance on it, although it would often 
be found that those men were on _ piece-work. 
Machines could never be a success unless with a 
perfect pattern. With regard to the closeness of 
iron and the causing of scabs, he recalled that a 
‘‘crank ’’? once made a mould in plaster-of-Paris 
and had it cast, whereon there was immediately 
a display of fireworks in the shop. The experiment 
was not repeated. , 

Mr. Gatwon said he had cast jobs in green sand 
up to 25 ewt., and the largest column he had 
dealt with had been 8in. mean diameter. 

Mr. James Smits said he knew of some castings 
which had been made in green sand up to seven 
and eight tons. He was sure it would surprise 
men who had never had experience of green-sand 
moulding to see the work that was being done. 
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One man who was present had made green-sand 
castings up to 9 tons, and would probably in the 
near future make up to even 13 tons. With regard 
to using the feet he dared say that would be all 
right on the outside of a plain pattern, but there 
were some places into which the moulder could not 
get his feet. 

Mr. Wear (South Shields) said he did not 
suppose that the last speaker would undertake to 
make a cylinder, a condenser, or the intricate parts 
belonging to a marine engine, in a green-sand 
mould. He personally would certainly not like to 
do it. He instanced the case of a moulder who 
recently undertook to make some columns, 3 tons 
5 cwts., in green sand. The first column was a 
splendid success, but the second was such an exhi- 
bition as they never saw—it had ,the map of 
Europe all over it. (Laughter.) The experiment 
was not repeated. He did not think there was 
much in Mr. Gallon’s contention about saving time 


ming with the feet and the flat-ramming. He 
was a great believer in keeping air off the castings, 
or they would have trouble with scabs. He began 
with the pin-rammer at the bottom and the flat- 
rammer after that. Mr. Gallon had said that 
too much sleeking of the mould face would causé 
blisters. But it was the air that did not get off 
the face and would not allow the metal to lie 
on the face that caused blisters at the bottom. 

Mr. Gatton said that with regard to venting 
through the face it was largely a matter of opinion 
and experience. Good results could be got from 
venting through the face. He was of opinion that 
they could vent through the black sand and get 
the same result as they could from venting through 
the face. The improvement was that they did 
not interfere with the face when they vented 
through the black sand. 

Mr. Gallon was cordially thanked for his con- 
tribution? 


Wence-Testinc Apparatcos, SHowine Dvucrinity or MALLEABLE Cast Iron. 


or labour. Mr. Carmichael’s remarks about turn- 
ing over in a box was a good idea, but it was 
expensive, because it would take a man a day to 
make the box. Neither did he think much of the 
method of trampling it with the feet. 

Mr. James Smtrtu, referring to the last speaker’s 
remarks, said he could not see why, if the first 
column was a success, the second*should not also 
have been % success. THe.columns in Bradfor:! 
Station were all made in green-sand. moulds with- 
out being fired_at all. There was a column 
cast every day, and he thought there would be 
above 100 columns, but if the hot sand had been 
used out of the hot bed next morning the result 
might have been that they would have scabbed. 
The precaution was taken of tipping the hot sand 
out at one side of the box and pouring the cold 
sand in at the other. 

Mr. Wear admitted that* the second column was 
put in the same hole, but the hole was not hot. 

Mr. Letrcn (Darlington) instanced an order for 
large gas-holder columns 22ft. long, 2ft. Gin. 
diameter at one end and 20in. at the other. They 
were cast successfully in green sand. Fire and 
water would not agree, and if they used a hot 
hole with green sand they were sure to have fire- 
works and scabs. There were great advantages to 
be gained by the study of how to make jobs in 
green sand; the main item of importance was the 
running. He did not quite approve of the ram- 


Wedge-Testing Apparatus for 
Malleable-Iron Castings. 


The accompanying illustration shows an apparatus 
for testing the malleability of malleable cast iron, 
exhibited by the American Malleable Casting Asso- 
ciation at the meeting of the Master Car Builders’ 
Association and the Railway Master Mechanics’ 
Association, held at Atlantic City, N.J., U.S.A., 
recently. A feature of this exhibit was the Walker 
wedge-testing machine, which strikingly showed the 
ductility and shock-resisting qualities of malleable 
iron. This machine is a double hammer which 
delivers a 70 foot-pound blow. On its anvil is 
gripped a cast malleable-iron wedge, 6in. long, lin. 
wide, tin. thick at the bottom and tapering to 
1-16in. thick at the top. This wedge receives 
repeated blows from the hammer. Fig. 1 shows the 
wedge in position for the test, with its top slightly 
bent ready for the first blow. In Fig. 2 the wedge 
is seen after repeated impacts. Although under 
further blows it completely curled into spiral form 
it was not broken or cracked. Further tests, in 
which a wedge which had }in. machined from either 
surface was used, showed identical results, dis- 
proving the fallacy that the strength of malleable 
iron lies in its skin, 
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The ' Strength and Properties of Castings." 


By E. L. Rhead, M.Sc.Tech., F.LC. 


Composition. 


Many ironfounders and engineers yet fail to 
appreciate the value or meaning of a chemical 
analysis which is in nearly every case a mere state- 
ment of the proportion of the elements present. The 
bare statement that cast iron contains certain per- 
centages of carbon, silicon, manganese, phosphorus, 
sulphur and other elements does not convey any 
idea of the extent of the amount of the substances 
other than iron present in the metal. 

Of these elements carbon is the only one that 
occurs in an uncombined state in the metal; of 
this element a certain amount may separate in 
the free state, while the rest remains in a state of 
chemical combination in the metal. 

It will be unnecessary to recell that when such a 
combination between elements takes place the indi- 
vidual properties ‘of the combining elements dis- 
appear, and they entirely lose their identity; the 
substance formed has distinct characteristics and 
produces effects as an entirely new body. Viewed 
in this light, the probable character of an iron will 
be®@seen to be greatly different than when the 
amounts of foreign substance present are supposed 
to be indicated by the percentages shown by the 
analysis. 

Carbon in combination is mainly present as thé 
earbide Fe,C. As this substance contains only 
6.67 per cent. of carbon, the amount of carbide it 
represents is nearly 15 times the weight of carbon in 
combination. Silicon is present in combination with 
iron as FeSi or Fe,Si, representing three times 
and twice the weight of silicon present. There is 
no evidence of the presence of silicon in the free 
state. Phosphorus is present as a phosphide Fe,P 
containing 15.5 per cent. of the element, and equal 
in amount to 6.5 times the weight of phosphorus. 
It is all in combination. Sulphur occurs as a sul- 
phide of iron, or of Manganese. The former has 
the composition FeS, containing 36.3 per cent. of 
sulphur, and nearly three times its own weight of 
sulphide; the latter has the composition Mn§S, 
containing 36.7 per cent. sulphur. Manganese may 
be present as sulphide or carbide, or merely in solu- 
tion in the melt. ‘Considered in the light of these 
facts the following table shows the composition of 
the cast iron éf the analysis stated :— 


Percentage Composition. 


Ultimate 
analysis 


Proximate 
analvsis. 
Graphite 2.8 ¥.8 Graphite 
Combined Carbon...... 0.5 (0.5 x 15) approx. 7.5 Cementite 


Tron carbide Fe.C. 
BSE seek - co cccccceees BAB x 3D) 


5 4 Silicide Fe.Si. 
Phosphorus ...... 10 (1.0 x 6.6) ,, 6.5 Iron Phosphide 
END 6.6.20 cc cues ce cops 3 (9.1 x 3) 


0 3 Sulphide of Iron 
Manganese ............ 0.7 


Total....... 23.2 


Nore.—The manganese present replacing iron in the compound 
has been merely added. It does not indicate that it is present in 
the free state. 


Carbon. 

Cast iron, when thoroughly molten, contains all 
its carbon in solution, as far as investigation has 
shown, as carbide. This lowers the melting point. 
This carbide is shown in plates on the fractures of 
highly carburised blister steel. The existence of the 
carbide depends on conditions. If an alloy of pure 


* Abstract of Paper read before the Manchester Association of 
Engineers, January 22, 1916. 


iron and carbon only be very slowly cooled from 
fusion, the whole of the carbon separates in the free 
state. 

In the cooling of carburised metal the indications 
are that concentration of the carbide, together with 
other components, takes place as the iron-rich body 
that first separates is formed, 

During solidification of this carbide eutectic the 
solubility of the carbide rapidly diminishes, free car- 
bide separates and breaks up into graphite, the iron 
being taken up by the mass. As cooling proceeds 
the iron-silico-carbide solution solidifies and retains 
some of the carbide in solid solution. Stead has 
shown that some silicide passes out with the carbide. 
The carbide thus retained is not permanently held 
in solution by the iron, but is separated and under- 
goes decomposition with a degree of ease dependent 
upon the amount of silicon present as the metal 
cools. In high-silicon iron this separation and the 
dissociation to graphite are almost complete, leaving 
the basis of the matrix a solid solution of iron silicide 
in iron. The size of the graphite particles will 
depend on the ease of diffusion of the substances 
and the rapidity of the dissociation. Very slow 
cooling, which prolongs the period of easy diffusion 
and concentration, leads to the formation of larger 
carbide plates and graphite flakes. The silicide is 
also capable of diffusion. With uniform diffusion 
and decomposition the precipitated graphite will be 
in small particles more or less uniformly diffused, 
and does not interfere with the continuity and 
strength of the structure. 

It is not the carbon thus separated that reduces 
the strength of the casting. The action is similar 
to that occurring in the production of black-heart 
castings and to softening castings. In these cases 
the separation of the graphite which was arrested 
by the rapid solidification of the iron is ‘allowed to 
complete itself under the heat treatment. The 
action of the silicon in effecting this change is shown 
by the following figures obtained by Charpy and 
Grenet in annealing experiments :— ; 
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In last case 85 % of the carbon changed to temper 
graphite with six hours heating. 


Wiist has stated the eutectic C. solidifies at 
1135. If carbide separation occurs in the molten 
iron the dissociated carbon rises as kish+ or remains 
behind in admixture with a tendency to rise. Very 
peculiar structures are sometimes met with in cast 
iron in which a graphite plate forms the middle of 
@ more or less herring-bone structure, the dark parts 
of which are finer graphite particles resulting from 
the decomposition of subsidiary plates of carbide. 
Obviously coarse graphite, by forming planes of 
cleavage, diminishes the strength of the mass as a 
whole. It is nevertheless possible for the separation 
to be as complete in cases where the flakes are indi- 
vidually smaller, and the less they are, the less they 
will interfere with the continuity of the structure, 
and tougher and stronger castings will result. 

The separation of this graphite has another bear- 
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+ Probably all the kish met with in the foundry is not due 
to this cause, 
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ing. Its density is about 2.6, whereas that of. the 
iron at the temperature of its formation varies from 
6.8 to 7.2. The increased volume which it occupies 
does much to counteract shrinkage of the metal, 
and thus reduce the distortion and the development 
of internal stresses in the castings. 


Combined Carbon. 


That portion of the carbide which does not 
separate as free carbide and decompose to graphite, 
but is retained by the liquid till it solidifies, behaves 
exactly as does the carbon in steel and forms 4 
pearlitic mass which behaves exactly in the same 
way, so far as it is not interfered with by the pre- 
sence of other elements. In the case of steel the 
strength rises progressively with each increment of 
carbon to 8 maximum in fully-annealed steel, corre- 
sponding with 0.89 per cent. carbon. Increase of 
combined carbon causes. a similar increase of 
strength ‘in cast iron. The rate of increase is less 
regular owing to the action of other bodies. 

In the absence of interfering bodies, the stronger, 
tougher material filling up the intercrystalline spaces 
makes the casting stronger in every way, and even 
chilled specimens lack that brittleness usually asso- 
ciated with white and chilled iron. Such material 
can be forged to a considerable extent if little or no 
coarse graphite has separated. The amount of com- 
bined carbon in castings is usually low and seldom 
exceeds 0.7 per cent. In the sequel it will be seen 
that the retention of much combined carbon is only 
possible in iron of certain composition. Increase in 
hardness results from the presence of combined car- 
bon and this increases the difficulty of machining. 

Silicon. 

The presence of silcides in iron has great influence 
on its character and behaviour. Baker and Hadfield 
have shown that in amounts not exceeding 8 per 
cent. the mechanical properties of iron are not 
materially altered, being ductile and tough, but the 
elastic limit and tensile strength are much raised. 
This applies to pure, almost carbonless, iron, and 
may be termed the direct effect. Turner’s classical 
work is well known. 

In cast iron the indirect effect is the more im- 
portant. In a melt containing silicides the separa- 
tion of the carbide occurs more readily and com- 
pletely, resulting in the formation of more graphite. 

igh-silicon iron contains little or no combined 
carbon. The silicide appears to have the property 
of salting out the dissolved or colloidal carbide in the 
same manner as ‘soap is salted out in soap boiling 
by means of another soluble body, viz., common salt. 

The separation of the combined carbon has a 
softening effect, the precipitation of graphite reduces 
the shrinkage and reduces internal stresses. So far 
as its direct action is effective, and in proportion 
as it relieves internal stresses, its action must be 
to increase the strength of the castings; but when 
the amount present is such that the graphite separ- 
ates either in increased quantity or larger flakes and 
tends to produce an equal reduction in strength, the 
limit of its advantageous application in strong cast 
irons has been reached. The amount capable of 
doing this will vary with the composition of the iron. 
There is little doubt that substances that lower the 
melting point and prolong the solidifying stage do 
in general promote the carbon separation and the 
growth of larger graphite, with the necessity of re- 
stricting the amount of silicon. 

Interesting results were obtained by Hadfield in 
a series of experiments on iron carbon alloys, con- 
taining varying proportions of Si. The experiments 
indicated that when a certain amount of silicide is 


present the iron is no longer able to retain the 
carbide in solution. 


Frequently in dealing with irons low in phos- 
phorus, sulphur, and manganese, very small varia- 
tions in the silicon in the neighbourhood of 1 per 
cent. in large castings, have an enormous influence 
on the structure, changing it completely from a fine 
to @ coarse grain, or vice versa. It would appear 
possible that the amount necessary to procure pre- 
cipitation of graphite coincided with a certain 
concentration of the solution, as frequently 
occurs in other cases, and that the reason 
for the smaller amount having the same effect 
in thicker castings is due to the slower cool- 
ing affording greater facilities for diffusion’ and 
concentration. When the solution becomes rich 
enough in silicides separation and precipitation of 
the graphite proceeds and the grain becomes open. 
In that case the initial temperature of the mass 
and the rate of cooling will exert very great influ- 
ence on the concentration of the silicides by the 
withdrawal of the iron-rich body and thus on the 
grain and strength of the metal, and incidentally 
on the internal stresses and liability to spontaneous 
fracture while cooling, or subsequently. It is pro- 
bably in this region that many of the vagaries of 
metal and unexplained causes of fracture must be 


’ sought. 


In presence of other bodies such as phosphides, 
the proportion of silicon necessary to produce car- 
bide saturation and precipitation is less, and hence 
the completeness of the graphite precipitation and 
reduction in shrinkage that is secured with such 
irons. 

It has been frequently stated that in some cases 
irons cast at high temperature have a tendency to be 
closer and stronger than those cast at a lower tem- 
perature. The author’s experience has been that the 
greyness of the iron cast at the lower temperature 
is of quite a different order. The lack of strength 
may be ascribed to the fact that before pouring, the 
complete solubility had ceased to exist; the various 
components of the metal were no longer in perfect 
solution in each other. The metal may have passed 
through stages of liquid crystallisation which are 
subsequently broken up and cannot be reformed or 
resumed at the lower temperature, or some of the 
products of the final crystallisation: may have 
assumed a «colloidal state, and being subsequently 
mixed uf in the pouring, form an emulsion with 
the remaining fluid, preventing it from following the 
ordinary process of solidification. It is also certain 
that in some cases actual separation of solid matter 
has begun, as in the case of iron throwing up kish. 

All cases of kishy irons must not be attributed 
to the fall in temperature of the metal. There is 
every probability that in melting in the cupola some 
of the graphite is not redissolved by the iron,, and 
the metal, as it runs from the cupola, contains free 
graphite which rises in the ladle. Such _ graphite 
interferes with the development of structure and 
gives rise to other difficulties, all of which tend to 
lower the strength of the casting. For example, they 
form solid attachments for gas which may form blow 
holes or gas films, and probably lead to formation 
of larger flakes than would otherwise be the case, 
as by acting as nuclei the rest of thé graphite may 
be deposited on if much in the same way as solids 
placed in crystallising liquids receive the 
crystals formed. For these reasons probably test 
bars and castings run at high temperatures have 
greater strength than those run at lower tempera- 
tures. 

As to what is the correct temperature: at which to 
pour a casting, obviously it is impossible to state 
any definite temperature that will apply to all cases, 
as regard must be paid to so many different factors— 
not only tothe nature of the metal, but to the size of 
the casting, the length of time it will take to pour, 
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tne fluid contraction and final shrinkage among 
others. 

It may be laid down that the most suitable tem- 
perature for casting is that which will allow the 
mould to be completely filled with molten metal, 
which, when the mould is full, still retains all its 
constituents in completely fluid solution, and all 
preparations as regards metal and gates must be 
made to that end. It is not only unnecessary but 
inadvisable to heat the metal beyond that tempera- 
ture, since the longer period of setting prolongs the 
period during which the casting is weak, gives 
opportunity for the formation of coarser graphite, 
and the formation and transference of the most 
fusible eutectic possible in the iron used, with the 
formation of shrink holes and local weakening where 
it has been withdrawn. 

With the knowledge of the advantages in strength 
which result from the rapid cooling of castings, 
whether by the use of specially designed chilling 
plates, or by accelerating it in other ways, the 
author suggests that those castings are weakest in 
which, from any cause, the separation of iron-carbide 
or graphite precedes the proper development of 
crystallisation in the mass. In the many examples 
of strong iron that have come under the author’s 
notice, in which similar materials have yielded 
widely different results, those giving the higher 
figures have had this crystalline development, and 
those giving the lower figures have been confused, 
or in some cases almost striated when microscopi- 
cally examined. 

From these considerations it would appear that 
for every type of metal and for every casting there 
is an ideal pouring temperature at which the slow- 
ness of the cooling shall not lead to the separation 
of coarse graphite with consequent loss of strength. 


Phosphorus. 


Phosphide of iron is the most fusible constituent 
in the iron. It is also the hardest, and is very 
brittle. In cast iron it forms with other compounds 
present a very fusible eutectic, which only solidifies 
at about 950 deg. C. The phosphide of iron, Fe,P, 
is a highly crystalline body, and when in large 
excess,~itself forms crystals belonging to the mono- 
clinic system—quite distinct from iron, whose 
crystals belong to the cubic system. 

Stead has shown that, calculated as Fe,P, pure 
iron is capable of retaining in solid solution (1.€., 
without any new microscopic constituent making its 
appearance) 1.7 per cent. of phosphorus. This 
would correspond to nearly 11 per cent. of the phos- 
phide. With larger amounts the phosphide separ- 
ates as a eutectic with a melting point of 980 deg. 
He further found that the presence of carbon caused 
the separation of the phosphide as a eutectic. 

In cast iron which is both highly carburised and 
siliconised there is no doubt of the complete separa- 
tion of the phosphide eutectic. As little as 0.1 or 
0.2 per cent. of phosphorus produces a eutectic that 
can be found on microscopic examination as a dis- 
tinct body, and the amount increases as the propor- 
tion of phosphide increases. 

There is evidence to show that the presence of 
phosphorus actually lowers the total carbon contents 
of iron, but the amount present in foundry irons 
does not seriously reduce the percentage of carbon. 
Such irons always exhibit a lighter colour, with the 
same carbon contents, as less phosphoric iron of 
otherwise similar composition, but this is due to the 
whiteness of the eutectic which they contain. 

The low melting point of the eutectic permits 
erystallisation to proceed freely. In castings contain- 
ing 1.5 per cent. of phosphorus the author has found 
the eutectic to contain 6,55 per cent. of the element, 
corresponding to 23 per cent. of the eutectic. 
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Further additions tended to raise the melting point. 
This eutectic has a melting point of 950 deg. C. 
The temperature at which separation commences is 
uncertain, but irons that contain very small amounts 
and whose solidification is practically completed at 
high temperatures show the presence of separate 
phosphide eutectic. 


Influence of the Phosphorus. 


So long as the phosphide remains uniformly dis- 
solved its effect on lowering the solidifying tempera- 
ture is general. If the carbon saturation be high and 
the silicon contents be also high, a point may be 
reached at which temperature the carbide may be 
precipitated, decomposing into graphite as previ- 
ously stated, the graphite growing in size as long 
as free movement is possible. These graphite flakes 
interfere with and prevent the development of a 
structurally strong arrangement and crystallisation. 

Several writers have called attention to the great 
variation of strength in phosphoric iron. Cook 
stated that when phosphoric irons had a meshed 
structure they were strong, and when they had a 
confused structure they were weak, and concluded 
that the phosphorus either raised or at least did not 
lower the strength of the metal. The true explana- 
tion, we submit, lies in the fact that in irons pre- 
senting the meshed structure the normal growth of 
iron-rich crystals has proceeded prior to the satura- 
tion point of the carbide being reached, the growth 
of objectionable graphite crystals has not occurred, 
and the internal structure has been mechanically 
sound. That this is the course of procedure appears 
probable from the manner in which phosphide pel- 
lets are formed. The fused eutectic is forced from 
between the inter-crystalline spaces by the contrac- 
tion of the interlocking crystals which have at that 
temperature developed a strength which resists frac- 
ture and ensures continuity. 

The bigger the casting, involving the slower cool- 
ing and consequently greater activity of the silicon 
and carbon, the smaller should. be the proportion of 
these constituents within the bounds of the possi- 
bilities of making the castings. This is borne out 
in the series of test bars, of which the following are 
the particulars :— 
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To obtain strong, tough, sound castings the phos- 
phorus contents must be as low as possible. This 
especially applies to large castings required for heat- 
resisting purposes. Its effect on the strength. is 
shown by No. 7 bar. For the latter purpose the low 
— point of the eutectic is the drawback. No. 8 
showed chill, and to that the reduction in strength 
is attributable. Sharp chill invariably reduces 
strength. In these cases the casting conditions were 
unsatisfactory for the iron for such sections, and 
probably in larger sections very strong castings 
might have been attained. 

he advantages of low-carbon, low-silicon, low- 
phosphorus iron for strong castings are generally 
recognised by the improvement in sivenieth result- 
ing from. the addition of wrought iron and steel 
-— to the cupola charge—the so-called semi-steel 
of the ironfounder. These additions all tend in the 
directions indicated, and their success depends on 
establishing the conditions laid down, the most im- 
portant of which are melting at such a high tem- 
perature that the pig-iron and steel become perfectly 
dissolved. Low melting point irons are unsuitable 








ithe 


on account of the disparity in their melting points. 
Melting at the minimum possible temperature is 
liable to produce an unsatisfactory result, due to 
components beginning to fall out of solution before 
the pouring is complete and the mould filled. 


Brittleness. 


The phosphoric eutectic is very brittle and hard. 
It has no toughness or ductility, hence the low re- 
sistance to ps of phosphoric irons, especially 
those of irregular structure. As a further result of 
the fusibility and fluidity of the eutectic the forma- 
tion of shrink holes in phosphoric iron is very 
common. They result from the shrinkage of the 
metal in passing from the liquid to the solid state 
exceeding the expansion resulting from the separa- 
tion of graphite plus the solid contraction of the 
casting as a whole. The fluid eutectic sinks away 
by gravity. to keep the lower part of the mould 
filled. Where they occur they weaken the casting 
as well as increase its porosity. 

There is a further effect on the strength of cast- 
ings to be considered. Even in cases where silicon 
and carbon contents are low, and phosphorus is rela- 
tively high, the effect of the element is exerted 
through the whole mass, lowering the melting point, 
and prolonging the solidification period. Wherever 
this occurs, from whatever cause, the weakening 
effects resulting from the development of internal 
stresses caused by the slower cooling of thicker parts 
are accentuated, as also are those resulting from 
the presence of hard cores. The greater fall of tem- 
perature before solidification is complete inevitably 
means greater contraction, and the semi-solid metal 
is weak, and stresses or fracture will result. 

In the light of these considerations the disputes 
so often raised as to the advantage or otherwise of 
feeding castings, and providing risers, will be intel- 
ligible. What would yield a better result in one 
case may fail to do so in another when the metal 
has a different composition. It can only provide 
against -fluid contraction, the liquid pressure of the 
head forcing the liquid to follow every phase of the 
solidification and maintain the mould full: In the 
absence of such pressure any gas that separates may 
form films on the developing solid and prevent the 
perfect cohesion of the mass. In worse cases it may 
form bubbles and occur as blow-holes. 

For thin castings of uniform section where solidi- 
fication is completed rapidly the ill-effects of phos- 
phorus do not appear, and the improvements noted 
in castings where the use of chilling plates is re- 
sorted to are due to the prevention of such separa- 
tion as will make the structure coarsely granular by 
the separation of the components. The effect of the 
chilling plates is to cause the solidification in that 
region to proceed with such rapidity that it is com- 
pleted while the metal in the head is sufficiently 
fluid to follow the contraction and feed the casting. 
When used smaller heads are necessary. The reten- 
tion of some of the constituents, ¢.g., carbon in the 
solution acts also directly as a means of increasing 
the strength. These chilling plates act by causing 
the removal of heat to be more rapid from parts 
that would otherwise remain hot and either serve 
as feeders for thinner parts at a lower level in the 
mould or become graphitised by slow cooling. 


Manganese. 


The effects of this element may be thus sum- 
marised :—It lowers the melting point to a small 
extent and increases the fluidity of the metal. Being 
a metallic element its behaviour is different from 
those considered. It resembles iron, and forms car- 
bides, sulphiides, silicides, phosphides, etc., in the 
same way. These compounds are, however, more 
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stable at high temperatures than the corresponding 
iron compounds. Its distribution and mode of exist- 
ence in the metal varies. It may exist as part of 
any iron formatidn so long as saturation be not 
reached. It is accordingly found associated with the 
carbide, the silico-ferrite, and as sulphide. 

Manganese decomposes both sulphide and oxide of 
iron. The familiar ‘‘ break ’’ on molten iron is 
much more pronounced in iron containing man- 
ganese probably due to elimination of gas and the 
convection currents arising from the increased 
density of the upper and cooler layer. When cast 
under proper conditions of temperature the in- 
creased soundness and freedom from blow-holes is 
thus explained. 

Manganiferous irons usually contain more carbon. 
Thus spiegel and ferro-manganese contain from 6 to 
7 per cent. This increase is due to the presence of 
the manganese, and the whole of the carbon is in 
combination as carbide. Its presence in foundry 
irons under similar conditions has the same effect. 
This has been the author’s repeated experience. Two 
examples are given below :— 
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Despite the higher silicon and lower sulphur con- 
tents the combined carbon is much higher. The 
manganese is the only element responsible for the 
difference. This may be taken as a type. Not only 
is the tendency to retain carbon greater, the 
pearlite formed is much more finely laminated. 
The author has invariably found that the hardness 
increases and ascribes the effect largely to the in- 
crease of combined carbon. Some of the increase 
is due to the manganese remaining in solution in 
the silico-ferrite. The tensile strength and elasti- 
city are increased, and the iron machines with a 
fine smooth surface, and may be readily glazed. 
West’s figures tend to show that its effects ‘are 
greatest in high silicon iron where the presence of 
that element would tend to lead to the graphitisation 
of the metal most readily. With more than 2 per 
cent. of manganese the hardness increases rapidly. 


Sulphur. 


This element occurs principally as sulphides of 
iron and manganese. It has in some way the effect 
of preventing the separation and decomposition of 
the carbide, but at the same time lowering the solu- 
bility of the carbide. Sulphur added to molten cast 
iron causes it to throw up a sooty coating. This 
carbonaceous matter is the product of displaced car- 
bide. The sooty material contains also sulphide of 
manganese. 

This displacement of carbide prevents or reduces 
the possibility of graphitisation, and this increases 
the probability of whiter and drawn castings. The 
pasty stage is prolonged, and all the troubles arising 
from contraction during this stage are accentuated. 
The exact form in which the sulphur is taken up is 
now under investigation in the author’s laboratory, 
and some progress has been made. The retention 
of a larger proportion of combined carbon makes 
the metal harder and more brittle. It does not fol- 
low that the tensile or transverse strength of the 
metal is reduced if soundness be attained, but this 
is difficult, and drawn castings are inevitable if much 
be present. 

This applies only to the sulphides remaining in 
solution, or as double compounds in the metal. Bure 
iron free from silicon and manganese can retain sul- 
phides equal to 0.8 per cent., 1.e., nearly 2 per cent. 
of sulphide of iron. If the sulphides be thrown out 
of solution and segregated from the metal the effect 
is minimised. Manganese has the effect of causing 
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this segregation. It consequently exerts a dual 
effect. Its addition to sulphury irons renders the 
metal softer and reduces the tendency to draw, and 
the troubles resulting from these causes. The 
amount necessary to produce this effect varies with 
other components. In ordinary grey irons the amount 
varies from 0.5 to 0.7 per cent., the larger quanti- 
ties being required in the harder irons containing 
less silicon, the danger of the hardness being in- 
creased by the manganese added only applies when 
the amount is excessive. 

Very small additions of sulphur produce serious 
changes in the metal for making soft castings, and 
the effect of silicon is rapidly neutralised. Many of 
the vagaries occurring in practice in connection with 
the addition of silicon are due to this being over- 
looked. The increase in the sulphur contents of the 
metal during melting are most responsible. This in 
turn depends on the sulphur in the coke, and the 
temperature of melting. Metal melted hot and 
rapidly takes up less sulphur than when melted at 
lower temperatures and slowly. 

The increased porosity of castings in iron contain- 
ing sulphur appears to be due either to the greater 
solubility of gases when in the molten state which 
are given out on cooling or to the fact that the 
metal cannot retain as much when in the solid state 
as is usually present. 

The diminution in the amount of graphite liber- 
ated accounts for the greater tendency to produce 
warped, drawn and unreliable castings, and also at 
the same time for the increase in strength some- 
times noted with a small increase of sulphur. The 
sulphide to produce this effect must remain in solu- 
tion in the metal, and the effect may be neutralised 
by the presence of manganese. 











Core-Making and Sand Binders. 


At a meeting of the Lancashire Branch of the 
British Foundrymen’s Association, held at Man- 
chester on January 8, Mr. J. G. Robinson read a 
Paper on ‘* Core-making and Sand Binders,’’ which 
he had previously given before the Birmingham 
Branch at their December meeting. (See F.T.J., 
January.) 

At the close of the paper, 

Mr. CorpinGiey said that in using oil-sand cores 
he had experienced certain difficulties with pitting, 
but some of the suggestions made by Mr. Robinson 
would assist him in overcoming them. Did the 
Lecture? recommend any particular sand—river-bed 
or sea sand? 

Mr. SHersurn said he should be interested to hear 
what arrangements were made for carrying the bomb 
cores while they were soft. 

Mr. Srpney Smirn found himself in agreement on 
nearly every point with Mr. Robinson, and had 
made bomb cores exactly in the way described by 
him. With regard to the objectionable fumes which 
most, if not all, of them had experienced, especially 
when there was an excess of oil in the mixture, he 
had discovered much less oil need be used. Cores 
made with gas tar set so hard that nothing much 
less than a steam hammer would break them. 

Mr. Key said that as the outcome of his own 
experience, he gave the preference to clay-bonded as 
against oil-sands, if the expense and all other matters 
were considered. That was especially the case in 
regard to the making of irregular cores; for plain 
cores they still used oil sands in the foundry where 
he was engaged. The principal difficulty was in 
keeping the core to its shape. They had great 
trouble in potting the sand mixture correct; his 
own method was to dry the sand first, then mix 
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the oil thoroughly with the sand and add the 
moisture according to the class of core to be made. 
The existing prices of oil of course rendered oil-sand 
cores very expensive, while the cost of material for 
the ordinary core sand was but little. Some time 
ago he had a lot of cores with Diesel heads through 
his hands; they used to be made with ordinary core 
sand, with a slight proportion of molasses added. 
They had no difficulty in making the cores. 

Mr. Bickerton said he had tried oil sand as an 
experiment with one or two cores, but found a 
special kind of tackle was needed in handling them. 
If once, however, the expense were got over he 
should think it would pay for itself in time. He 
did not understand how Mr. Robinson fastened the 
bottom part of the bomb core to the top—whether 
he had a screw, or how he put them together. 

Mr. Rog remarked that linseed oil was costly, and 
he could not see any advantage over the use of 
ordinary clay-bonded sand. 

Mr. Rosrnson, in answer to Mr. Cordingley, said 
they got their sand from Birkdale (Southport), the 
cost being one shilling per ton on the trucks.. Sand 
from the floor would not do; it was a mistake to 
think of using any sand of that kind with oil, because 
the oil would neutralise the clay in the first place 
in the clay-bonded sand, for if clay bond were used 
with oil it reduced its effect. With an oil binder 
sea sand was the most suitable. They could use 
chills with oil-sand cores. While the bomb cores 
were soft they were carried on cast-iron plates with 
holes in them. Baking and drying were merely a 
matter of experience; there was always a way of 
telling whether they were dry or not by pushing the 
point of a knife in. With regard to mixing, while 
the better method was to mix the oil and sand first, 
generally speaking, yet if they had in the shop a 
machine for emulsifying the oil and ‘water then the 
two might preferably be mixed with the sand in one 
operation. To the speaker who stated that he had 
a preference for clay-bonded sand he could only say 
that the preference was an expensive one; there was 
no need to be afraid of the cost of oil-sand; in fact, 
there was no comparison whatever in the cost of 
fettling. It was all a matter of tackle to make 
oil-sand cores satisfactorily. It was quite right to 
mix the oil with the dry sand; it was the best way 
to use it. 








PRESERVATION OF IRON PATTERNS.—A 


method of preserving iron patterns from rust and 
corrosion used by one founder is first to subject them 
to an air blast to remove dirt and dust, and then 
to immerse them in a pickle composed of 5 gal. of water 
and 1 pt. of sulphuric acid; this is used hot, and 
the patterns are allowed to remain in it for 5 min. 
The patterns are then rinsed in water and dipped 
into a hot potash solution made by dissolving 1 |b. 
of potash in 1 gal. of water; this neutralises the- acid 
left in the pores of the iron. The patterns are allowed 
to remain in the solution for about 5 min., and are 
then scoured with a stiff brush to remove the rust 
and again dipped into the sulphuric acid for a minute 
or so. They are then rinsed in cold water and not 
allowed to dry, afterwards being immersed in a weak 
cyanide of potassium solution made by dissolving 2 oz. 
of the cyanide in 1 gal. of water. They are then 
copper-plated in the regular cyanide copper-plating 
solution used by all electroplaters. The solution is 
used hot, and the deposit need not be thick, the time 
necessary being usually from 5 to 10-mins. The next 
step is to rinse and dry the patterns, after which 
they are warmed and paraffin wax rubbed over the 
surface as a thin coating. When cool, the surface is 
brushed with a bristle brush in order to smooth 
down and even the paraffin coating. They are then 
ready for use. The paraffin protects the copper 
from corrosion and allows the pattern to leave the 
sand easily. 
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British Foundrymen’s 
Association. 





Sheffield Branch. 


At the recent annual meeting of the Sheffield 
Branch of the British Foundrymen’s Association, 
when Mr. T. H. Firth presided, the annual report 
showed that at present there were on the register 
a total of 134, consisting of 39 members, 77 associate 
members, and 18 associates. The following were 
elected officers for 1916:—President, Mr. John 
Little; Vice-Presidents, Mr. J. G. Crowther and 
Dr. Hatfield; Auditors, Mr. W. Oxley and Mr. 
J. R. Hyde; Committee, Mr. Darley, Mr. Webster, 
Dr. Longmuir, and Mr. Pilkington ; Secretary, Mr. 
J. Dickinson. 

The annual business was followed by the reading 
of an illustrated paper, entitled “A Day in a 
Foundry,’’ by Mr. J. G. Robinson, of the Camp- 
bell Gas Engine Company, Halifax. The paper 
had previously been delivered in Birmingham, and 
an abstract of it appeared in our issue of May, 
1914. At the Sheffield meeting it was followed by 
a discussion in which several points of interest 
were raised. 

Mr. GREEN referred to the lecturer’s remark that 
-when he got metal down from the ladle he liked to 
get it down hot, and that if it was hot the addition 
of ‘‘ physic’’ was quite unnecessary. That was very 
good as far as it went. When metal was hot it was 
satisfactory, but ‘‘ physic’’ was a very good addi- 
tion to some kinds of metal. Heat in the metal 
would not eliminate the sulphur, whereas the 
addition, say, of a small portion of manganese 
would do so. In certain classes of work the 
elimination of the sulphur was practically essential. 

Mr. J. R. Hype spoke of the use of soft metal for 
a piston and hard metal for the ring, which the 
lecturer had suggested. He said that was really 
an engineer’s proposition. The piston rings were 
not supposed to carry the weight of the piston. 
The problem of unequal heating was also involved 
in the matter. The cylinder walls were water- 
jacketed, and consequently their temperature 
seldom got above the temperature of the boiling 
water, but the piston had the hot gases behind it 
all the time, and it was nothing exceptional for it 
to get practically red-hot in the middle. He should 
supply the engineer with a fairly hard metal, pos- 
sibly No. 4, and leave him to deal with the siezing- 
up. The foundry was really called upon to supply 
good wearing metal for both cylinder and piston. 
He experimented in this matter some ten years 
ago in making a new piston for a gas engine. He 
tried soft metal, but found that it wore out very 
quickly, and on substituting hard metal, got a 
very much more satisfactory result. Mr. Robinson 
was dealing with a much bigger piston. His (the 
speaker’s) was 7 in., while Mr. Robinson’s, he took 
it, was 14 in. or even 20 in., in which case the diffi- 
culty was more marked. Could the lecturer give 
him any idea of the approximate cost of running 
drying stoves for a 13-ton flywheel of which he had 
spoken? He would like to know the coke con- 
sumption per night. They would have to make 
their own additions as to the value of the labourer’s 
time in looking after the stoves. 

Mr. T. H. Frrra said that seven or eight years 
ago he went round two or three foundries in the 
Glasgow district and saw drying stoves working 
very successfully, but when he got back to Sheffield, 
instead of having his own way, as he expected, he 
found that the foreman did not seem to want the 
stoves, and they had still gone on in the same old- 





fashioned way. But there was no doubt that the 
stoves saved a very big expense in first cost and 
were very much cleaner. Had he correctly under- 
stood Mr. Robinson to say that two stoves would 
dry the 13-ton flywheel in one night? The lec- 
turer had also stated that when they had blacked 
the flywheel with blacking they rubbed in 
some plumbago afterwards. He knew that was 
done very often in the case of small castings, but he 
was not aware that it was adopted with castings of 
the size referred to. At one of their Sheffield 
foundries, where light castings were made, plum- 
bago was used, and better castings were made 
there than at some ‘of their other works. Mr. 
Robinson had also referred to the use of a Jones 
and Attwood core machine. Did he understand 
that if they got an order for a 9-in. pipe, 9 ft. 
long, at lunch time, they cast the pipe the same 
day? Did they make the core with the machine, 
without any blacking, skin-drying, or anything else 
being required? 

Mr. F. Dartey asked about chills on cores, 
and whether the lecturer did not experience diffi- 
culty with the contraction when they were made in 
halves. He should have expected the liner to 
crack. As to the difference in expansion of hard 
and soft metal, he had proved that in steel as well 
as in iron the harder it was the greater the con- 
traction. 

Mr. Rostnson, in reply, agreed with Mr. Green 
as to manganese eliminating sulphur. He said that 
if an iron with an excess of sulphur was melted 
hot the sulphur would always rise to the top of the 
ladle. Ferro-manganese was the only “ physic ”’ 
that he used in the foundry. His particular work 
did not require a soft iron as a general rule, so 
that the addition of manganese was not detri- 
mental ; it increased the hardness and the wearing 
properties of cast iron. Manganese added to iron 
in the shape of ferro-manganese would tend to 
eliminate the sulphur, but, so far as the sulphur 
removal was concerned, in any casting hot iron 
was far preferable to the addition of ferro-man- 
ganese. During the coal strike they were havin 
great difficulty owing to castings being hard an 
having white spots, due to excess of sulphur in the 
coke; so in every ladle he put, according to the 
quality of iron required, 10 lb. to 20 lb. of ferro- 
manganese before the metal was tapped into it. By 
doing that and letting the metal stand a few 
minutes the sulphur was cleaned out, the manganese 
taking it up and causing it to rise on the top of the 
ladle as manganese-sulphide. Mr. Hyde had said 
that piston rings were not supposed to carry the 
pistons. He did not quite agree with that, because 
wherever they had a piston ring on a piston it was 
of bigger diameter than the piston itself, so that it 
must be running on the liner, and he considered 
himself that a piston was floating on the rings in- 
side the liner. Mr. Hyde mentioned that the liner 
was water-cooled, whereas the piston was not. 
Well, all their large pistons were water-cooled as 
well as the liner, so they should have an equal 
rate of expansion according to the heat which was 
generated both in the piston and in the liner. He 
agreed with Mr. Hyde as to the use of No. 4 iron. 
If there was much difference in the contraction of 
the two irons there would be a corresponding dif- 
ference in the rate of expansion when heated, so 
that if the piston was of a soft material and the 
liner of a hard material one would expand more 
than the other. With regard to the cost of drying 
moulds with portable stoves, they used about 
14 ewt. of gas coke on the small stoves and 3 cwt. 
on the large stoves, so that two stoves burnin 
1} ewt. each during the night would dry a moul 
D 





‘ 


98 THE FOUNDRY TRADE JOURNAL. 





for the flywheel. For practically any mould that 
they made, either a flywheel or a horizontal gas- 
engine bed, they used two pans. Below that size 
they only used one pan for drying during the night. 

The drying might only appear to be skin drying, 
but it really went four or five inches into the mould. 
It was not feasible to calculate the cost of drying 
at so much per ton, seeing that the same stoves 
which would dry a two-ton casting would also dry 
one of 13 tons. He did not think it was better to 
use furnace coke than gas coke; furnace coke re- 
quired rather high pressure. With regard to plum- 
bago on the flywheel, this was used simply on the 
arm cores. When the metal was poured into the 
boss all that got into the rim had to flow through 
the arms, and there must be something to resist 
the heat of the metal. Just over the end of the 
arms these cores were sprigged in addition to being 
blacked, but after being blacked they were dusted 
with plumbago, which was rubbed well on and gave 
a very clean casting. 

With regard to the Jones and Attwood core 
machine, Mr. Firth was quite right in his sup- 
position that an order for a 9-in. pipe, 9 ft. long, 
received at, say, two o’clock in the afternoon 
could always be cast the same afternoon, vecause 
there was only a matter of half an inch of sand on 
the core barrels. The core barrel was rotated by 
mechanical means and the sand was moist. The 
makers of the machine advised that after the sand 
had gone through it should be put in without any 
blacking or anything, but he preferred to dust it 
over with plumbago and put it in the stove and 
really dry it. Mr. Darley mentioned the chill on 
the cores and the difficulty in making them in 
halves. They had had difficulty, but it was not in 
the direction which Mr. Darley suggested. Mr. 
Darley said it might crack the castings. The chills 
with which they had had difficulty were only a 
matter of five-eighths of an inch tnick. They were 
put on the core in halves; when the pressure came 
on, with having that chill in halves, they split or 
parted at the half, and when the compression came 
on the casting, through the nip, owing to the 
contraction, it nipped them in on the loose end. 
The metal had not solidified by that time, and it 
pressed them out the other way, and an elliptical 
casting in the opposite direction was got through 
having a loose end where the chill was split. 


A vote of thanks was accorded to the lecturer,’ 


on the motion of Mr. Frrtu, seconded by Mr. 
YEARDLEY. 








The Decay of Metals. 


At a joint meeting of the Sheffield branch of the 
British Foundrymen’s Association, the Sheffield 
Society of Applied Metallurgy and the Sheffield 
Society of Engineers, which was held in the Uni- 
versity on January 28, Dr. Cecil H. Desch, of 
Glasgow University, lectured on ‘‘ The Decay of 
Metals.’”’ Dr. W. E. S. Turner (President of the 
Society of Applied Metallurgy) occupied the chair. 

Dr. Descn did not deal with the simpler forms 
of corrosion, such as ordinary rusting of the surface, 
or the solution of metals by acids, but with the 
decay due to internal disintegration, recrystallisa- 
tion, and corrosion by chemical agents. He illus- 
trated -the first case by the tin plague—the effect 
of a low temperature in turning tin from a white 
and fairly tough metal into something grey and 
entirely brittle, which often, in course of time, 
decayed into a grey wder. Recrystallisation 
under the influence of heat took place in most 
metals, though generally not to a very alarming 


extent. The crystals might grow without v 
greatly weakening the metal. In the case of Bt 
more particularly, they might see this growth tak- 
ing place in certain abnormal cases in such a way 
as to give rise to enormously large crystals. That 
happened if they had the metal heated for a long 
time at the temperature most favourable to the 
growth of the crystals—that was to say, slightly 
below the critical point. Sometimes some rather curi- 
ous results were got. He exhibited a remarkable 
slide of a very mild steel guide-rod, which had been 
kept for a long time at a temperature favourable 
to the growth of crystals. He quoted striking 
examples of the graphitisation of grey iron pipes 
buried in the ground, and of the decay of Muntz- 
metal bolts, converted by the action of sea water 
into masses of spongy copper, retaining the original 
shape. The method of studying corrosion by means 
of electrolytic experiments was discussed. 

Dr. W. H. Harrier, in the course of the’ dis- 
cussion which followed the lecture, referred to the 
slide depicting the guide-rod, which showed a num- 
ber of very small crystals in the centre of the bar, 
with the large crystals ranged round the exterior. 
Dr. Desch exhibited that as an instance of a new 
crystalline arrangement brought about by exposure 
to the higher temperatures. It would be extremely 
interesting if he would give them his explanation 
as to the growth of the large crystals. He (the 
speaker) presumed that he would explain that they 
were due to the work that had been done upon the 
outer portions of the bar. Dr. Desch had beauti- 
fully illustrated that right through~the whole of 
the metals and alloys which he had dealt with the 
corrosion or decay had taken place along the 
crystalline junctions, and had also indicated the 
influence which twinning had. With regard to the 
corrosion of cast iron, some little time ago he 
examined a cast-iron tube which had been in the 
ground for about a hundred years. The corrosion 
had eaten half way through the metal, and it was 
most interesting to see, standing out amidst the 
corroded metal, the phosphide, which did not seem 
to be attacked at the same time as the iron. Dr. 
Desch had explained how the segregation of gas 
might cause a separation of the layers of the metal 
in the case of nickel. Personally, it seemed to him 
very difficult to believe that the gas could segregate 
in that manner. In the first place, they knew very 
little about the manner in which the gas actually 
existed in the metal, and he should certainly re- 
quire a great deal more evidence before he was pre- 
pared to agree that they could have this local 
segregation. 

Dr. Descu, in the course of his reply, said that 
no doubt the immediate reason of the large crystals 
round the side of the rod was the existence of a 
certain amount of work at the outside. But why 
the growth should take place up to a certain limit, 
and then stop short, was much more difficult to 
explain. However, it was a fact, and a fact that 
was now: fairly well known. If a metal, such as 
copper, having certain definite crystalline sizes 
were scratched on the surface and then annealed 
gently, on both sides of the scratch would be found 
a line of quite small new crystals, very much 
smaller than the other crystals. If annealing were 
continued, these small crystals grew, swallowing up 
the neighbouring crystals until they became much 
larger than the ordinary crystalline size of the 
metal. They reached a certain limit and then 
stopped, and there was always a sharp boundary 
between the large crystals and the small ones. He 
thought perhaps an explanation might be given. 
Dr. Burgess, of America, had shown that a certain 
amount of deformation was required before crystals 
of iron would grow, and he thought it was. 
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connected with that. As regarded the phiti- 
sation of iron, it was the fact that phosphide re- 
mained intact; so also did any massive cementite. 
He thought there was no difficulty in imagining how 
: gas in solution could segregate. It must be remem- 
a bered that metals such as nickel were cooled down 
j fairly rapidly from the molten state, and they very 
easily remained super-saturated with gas. They 
é dissolved more gas than corresponded with equili- 
brium at the eouieiey temperature. In the process 
of slow heating, that gas came out of solution 
which could not escape freely. It had to find its 
way out somehow, and it did so by means of the 
5 space between the crystals. Supposing there to be 
an amorphous layer there, then in all probability 
the solubility of the gas in the amorphous material 
would be greater than the solubility in the crystal- 
line, and that would lead it to choose that path to 
get out. 























The Orth Open-Hearth 
Furnace Roof. 





A considerable extension of service is said to be 
obtained from open-hearth furnace roofs by the use 
of the Orth method of reinforced construction. Re- 
ports to hand show that the average number of 
heats per roof increased from 387 with ordinary 
construction to 537 with the reinforced roof. 

As indicated in the cross-sectional view (Fig. 1), 
the arch is built preferably with ribs of special 
brick shapes having a depth usually from 3 to 6 in. 




























































































Wh; Y, WITT . 4 

TLL 

Fic. 1.—RetNrorcep ARCH CONSTRUCTION FOR OPEN- 
HEARTH FURNACE ROOFs. 


greater than the_regular roof brick. In some in- 
stances the construction is simplified to the point of 
alternating courses of 9 and 12 in. brick. These 
ribs, spaced at centres varying from 24 to 36 in., 
are relied upon to take Ligon yen J all of the trans- 
verse thrust through the roof, also a gy to 
a considerable extent the intervening brick 
courses. With the furnace roof relieved of the 
function of supporting itself, the extent to which 
it may safely be permitted to be burned away is 
increased. It is stated that the ordinary furnace 
roof must be replaced when no more than an 
average of 30 per cent. of its thickness is burned 
away, largely for the reason that the burning of 
the roof is excessive in patches, developing thin 
spots over an area, which, though limited, en- 
dangers the entire roof. With the reinforced roof 
construction the average burning away of the 
roof, it is claimed, is brought up to 60 per cent., 
and roofs have been continued in service when 
burned to a thickness of 3 in. in the thin spots. 





























With the use of rib courses the line of thrust is 
raised with respect to the roof cross-section, so that 
with the roof burned out, even over a large area, 
there still remains the full resistance to crushing, 
up to the strength of the refractory material. 





Fic. 2.—Cross-SECTION SHOWING TYPICAL EXAMPLE 


or Roor BURNING AND APPLICATION OF Ris 
REINFORCEMENT. 
This method of reinforced construction also 


makes possible a system of repair, when it does 
become necessary, which, it is said, restores the 
original strength of the roof more effectively than 
is possible with ordinary methods of patching. 
The brick for the rib courses, in the most approved 
construction, is made with a slight draft, the brick 
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Fic. 3.—Former MErnHop or PATCHING A RooFr, WITH 
LATER METHOD BELOW. 


being wider at the bottom. A wedging action is 
thus set up sufficient to support new roof brick 
securely when laid in over any area between two 
ribs. This repairing may be done over much larger 
areas at one time than is possible where .in the 
common roof the strains set up by the expansion 
of any considerable area of new brick would wreck 





Fic. 4.—Tor View or Newty-Burtr FurNAcE ROoor 
WITH RIBBED REINFORCEMENT. 


it, for the reason that the ribs not only separate 
the patched sections into smaller areas, but also 
take up the thrusts that are set up by the new 
brick as it becomes hot. It is also unnecessary, as 
may be readily understood, to cool down the fur- 
naces to the point necessary in the repairing of 
common roofs, and in this fact alone a large saving 
is effected. . 
D 
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Non-Ferrous Notes. 


Sweating of Steam Metal.—While steam metal cast- 
ings should, if possible, be made sound enough to 
obviate trouble with ‘‘ sweating’’ under pressure, that 
phenomenon does sometimes occur with castings that 
are otherwise sound. They may in some cases be 
made tight by melting paraffin wax in the interior and 
applying steam or air pressure to force it into the 
pores. 

Alloy for Piston Rings.—A good alloy for piston 
expansion rings requires to be strong, resilient, and 
have good bearing qualities. The following mixtures 
are recommended by ‘‘The Metal Record’’ :—(A) 
Copper 79, tin 10, lead 10, phosphorus 1. (B) Copper 
86, tin 8, zinc 6. (C) Copper 86, tin 8, lead 2, zinc 4. 

Saddlery Hardware Mixtures.—These are usually 
composed of the cheapest quality of yellow brass scrap 
or ingot with as much spelter added as it will stand 
without becoming brittle. A small quantity of 
aluminium—usually one or two ounces to a hundred 
pounds of brass—is used to make the metal run freely. 

Care in Pouring Brass Castings.—In pouring yellow 
brass it always is desirable to keep the head full of 
metal while the mould is filling. The mould should 
never be allowed to draw air, as this produces oxide 
in the mould, which adheres to the walls of.the mould, 
resulting in defects in the casting. A full head of 
metal prevents the oxide of zinc which forms on the 
surface from entering the mould. 

Sal-Ammoniac.—This is the popular name for 
ammonium chloride (NH,Cl). It is a by-product of 
the manufacture of illuminating gas, obtained by treat- 
ing with lime a liquid produced in gas-making; 
ammonia is given off and is passed into hydrochloric 
acid, thus forming a solution of ammonium chloride, 
which is then evaporated to crystallisation. Sal- 
ammonia is used as a flux for alloys containing zinc 
as a base. 

Gun-metal.—While it is quite possible to obtain 
good gun-metal castings without zinc (as, for example, 
to the old 90-10 formula), it is very difficult and not 
necessary for the purposes to which gun-metal is 
applied. The addition of 2 per cent. of zinc to give 
the customary 88-10-2 mixture is the result of experi- 
ence, as it has been proved to produce a cleaner 
alloy, the zinc being used primarily for its deoxidising 
influence. The zinc also has a modifying effect on the 
alloy, and though largely lost to the final metal 
through oxidation, it gives a toughness which the 
copper-tin alloy does not have without it. The 90 Cu. 
10 Sn. alloy is generally only used with the addition of 
0.25 of phosphorus. 

Copper Plating -Plaster Moulds.—To copper plate 
plaster moulds the moulds should be first thoroughly 
dried for a few days in a drying oven, then while 
warm immersed in molten wax. After removing from 
the wax they should be wiped quickly with a rag to 
remove any excess of wax, and graphite powder 
brushed on with fine brushes, the hooks and wires 
from the rear of the articles connected and the article 
placed in the regular electro-plating tank. 

Coating with Aluminium.—<According to an American 
patent (No. 1,154,651) a method of coating receptacles 
with aluminium for the storage and transport of 
liquids, foodstuffs, etc., involves first heating the 
surface of the vessel and then giving it a soaking of 
paraffin, which fills the pores. Aluminium is then 
sprayed on the surface to a thickness of about 1/10 
mm., and penetrates into the finest pores of the 
article, eliminating all traces of air and moisture. 
Wood tanks thus treated are found cheaper than those 
lined with. pitch. 

Phosphorus in Leaded Bronze.—Much phosphorus 
should not be used in bronze (copper-tin) containing 
much lead, as lead and phosphorus do not harmonise, 
and ‘lead sweating is likely to result. Lead settling 
and sweating are due to free lead in the mixture, 
difference in specific gravity and freezing points, and 
the closing in of the metal by contraction. Any 
element militating against the dissolution of lead in 


a lead-tin-copper mixture or closing the grain of the 
alloy favours respectively lead settling and lead 
sweating. Phosphorus tends to produce both these 
results. The highest lead content it is practicable 
to introduce in a copper-tin bronze is 15 per cent., 
with tin 7 per cent. 

Zinc Losses in Brass Melting.—With zinc at its 
present price level the question of loss in making and 
casting brass assumes an important aspect. In this 
connection it is interesting to recall a process which 
was the subject of an American patent in 1909, 
suggested as a means of preventing the customary loss. 
Instead of melting the copper and then adding the 
zinc, the zinc is melted first and the copper allowed 
to dissolve in it. The zinc is covered with a suitable 
flux such as charcoal or borax, and the copper added 
in the form of shot, or other small form, and the 
whole allowed to remain until the brass has been 
formed. It was claimed that as ordinary brass melts 
at about 970deg. C., and zine at 412deg. C., the copper 
begins to dissolve and forms brass even at the low 
melting point of zinc, and even though the zinc be 
raised to the melting point of the brass, which is less 
than the boiling point of the zinc, the brass is formed 
without volatilising the zinc itself. Absolute control 
of the temperature would appear essential, and the 
process does not appear to have been adopted to any 
extent. 

Burning of Copper.—When it is necessary, for the 
purpose of making alloys, to melt copper alone, 
exceptional care is necessary to avoid unduly oxidising 
it. The oxide which is formed when copper is burned 
is readily absorbed by the metal itself and the surface 
is exposed to further oxidation. The addition of char- 
coal or common salt assists in preventing the trouble, 
but where scrap metal has to be used in making brass 
additional protection is obtained by melting some of the 
scrap first with the copper, as the zinc present in the 
scrap acts as a deoxidiser and forms a film of zinc 
oxide on the molten surface which serves to protect 
it. Some brass rolling mills put a handful of salt in 
with the copper and some scrap on the bottom of the 
crucible, and then add charcoal to the crucible to 
cover the metal at the bottom before melting begins. 
When the copper begins to melt more charcoal is 
added to keep the molten metal constantly covered, 
and then another handful of salt. When the copper 
has melted the rest of the scrap is added, and well 
covered with the charcoal. At the right heat the 
spelter is added, and then the tin and lead; and 
directly the pouring heat is attained the pot is removed 
from the fire and the metal poured into the moulds. 
To leave the metal in the fire after it has melted is 
to injure it. 

Burning-on of Castings.—Discussing the work of the 
Foundry Inspector, Mr. R. R. Clarke, in ‘“‘ The Metal 
Record,’’ states that a surface defect on an expensive 
casting can be often remedied by a “‘burn-on”’ and 
the casting saved. Ordinarily the process consists in 
embedding the casting in sand, boxing and exposing 
the vicinity of the defect, and pouring over it hot 
metal of like composition. At heart the practice is 
not a good one, and “ burn-ons”’ should be permitted 
only with the knowledge and consent of the inspector, 
who will do well to consider :—(1) Was the vicinity of 
defect well cleaned prior to the burning? (2) Does the 
vicinity of burn overlap sufficiently the vicinity of 
defect? (3) Does the burn penetrate the depth of the 
defect and reach any or all others of probable connec- 
tion with it? (4) Are any cores or openings in the 
casting not properly protected into which the metal 
of the burn might extend? (5) Underneath the burn 
are there any casting webs or particular parts liable 
to impairment from the burn? (6) Was the casting 
warm or cold when the burn was made? (7) Did the 
head metal of the burn cool placidly or did it kick 
and spit to the last? (8) Was this head metal chipped 
away when in cold and solid state, and did it give 
every evidence of solid attachment in the chipping? 
(9) Following chipping or buffing, are prominent union 
lines between burn-on and casting reasonably absent? 
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Chloride of Zinc in Melting Aluminium.—The use of 
chloride of zinc as a flux in melting aluminium is 
claimed by some founders to be very satisfactory in 
producing sound and clean aluminium castings. 
Aluminium oxide does not float to the top of the metal, 
but becomes entangled in the melted metal and results 
in a semi-pasty mass which even repeated skimming’ 
will fail to remove completely. The addition of chloride 
of zinc helps to remove the oxide and clear the surface 
on the aluminium. Chloride of zinc is made by dis- 
solving metallic zinc in muriatic acid and evaporating 
to dryness. It can, however, be purchased quite 
cheaply. It occurs in commerce in grey lumps which 
become liquid upon exposure to the air. It must 
accordingly be kept in tight packages. When used as 
a flux in melting aluminium, it is thrown on the surface 
of the melted metal, the quantity depending upon the 
amount of dross on the surface of the metal. For 
example, a small piece about the size of a walnut 
thrown on the surface and stirred in causes a violent 
reaction accompanied by some smoke, and when this 
has ceased, the surface of the aluminium is quite clear, 
if sufficient chloride of zinc has been used; otherwise 
more must be added. The oxide changes to a light 
powder, which is easily skimmed off. 

Practical Substitutes for Platinum and its Alloys.— 
A paper on this subject, contributed to the ‘‘ Trans- 
actions of the American Institute of Mining 
Engineers,”’ states that experimental work conducted 
in the endeavour to find practical substitutes for 
platinum and its alloys resolved itself into three parts, 
each being marked by a different method of attack, 
necessitated by limitations encountered as the work 
progressed under previously adopted methods. The 
first part consisted of experiments on binary combina- 
tions of those of the metals which it was feasible to 
consider, and the melting points of which lay within 
the limits of ordinary fusion methods. The results 
of these experiments lead to the conclusion that metals 
or alloys of metals outside of the precious-metal groups 
are unsuitable as substitutes for platinum. The gold 
and silver alloys of palladium were found to be excel- 
lent substitutes for platinum in its softer forms, and 
while not so chemically resistant, fill all requirements 
where conditions are not too rigid. The second part 
revealed the fact that except in two respects, pure 
ductile tungsten, and, to a lesser degree, molybdenum, 
meet all of the specifications of a practical substitute 
for platinum and its alloys. These two defects are its 
ease of oxidation, and the difficulty with which it can 
be soldered ; and they have been overcome by coating 
with a precious metal or alloy, the resulting material 
being in many ways far superior to platinum or its 
alloys. This material has met with instant demand, 
is in many cases replacing the best platinum-iridium 
alloys, and permits the performance of work which has 
been impossible with the materials hitherto available. 
The third part related to the theoretical and practical 
considerations involved in the manufacture of wrought 
tungsten and molybdenum, and gave results of the 
proper application of a similar method in the labora- 
tory production of their alloys. Wrought tungsten 
and molybdenum were produced on a laboratory scale, 
but no success attended the attempted production of 
alloys of tungsten with gold and palladium; while on 
the other hand, the alloys of the tungsten-molybdenum 
series were produced in wrought form. These opera- 
tions were governed entirely by metallographic control, 
and their success suggests the possible application of 
a similar method in a treatment of suc’: metals as 
iridium, tantalum, rhodium, osmium, etc., in com- 
bination with each other, or with tungsten or molyb- 
denum, which may result in the production of alloys 
possessing properties far superior to those of any 
material now available. 

Nickel-Plating Aluminium.—In general the deposi- 
tion of nickel by electrolytic means necessitates a 
preliminary deposit of some other metal. Copper, zinc 
and iron have been variously recommended as avail- 
able for this purpose, but the final nickel coatings 
obtained have shown anything but the desired degree 
of adherence. Aluminium thus nickel-plated cannot 
be worked. However, among recently proposed pro- 


cesses, one patented in France and other countries by 
J . Canac appears to permit the direct deposition of 
nickel on aluminium in an adherent form. To cleanse 
the metal it is passed through a bath of boiling 
potash ; then it is scrubbed with milk of lime; next 
it is soaked in a bath of 0.2 per cent. of potassium 
cyanide for several minutes; and then it is subjected 
to the action of an iron hydrochloric acid consisting 
of 500 parts of hydrochloric acid, 500 parts of water 
and one part of iron, until the metal takes on a 
certain appearance best described as a metallic 
“‘watering.”” After each of these operations it is 
washed in water. The nickel plating proper presents 
no features of importance so far as the composition 
of the electrolyte is concerned. The following for- 
mula is satisfactory :—Water, 1,000 c.c.; nickel 
chloride, 50 grm.; boric acid, 20 grm. For deposit- 
ing the metal is used a current of 24 volts, 1 ampere. 
The piece of metal coming from the bath has a 
pleasing soft-grey appearance, and easily takes on a 
metallic lustre when polished with a wire brush. 
Whether the plating be light or heavy, the deposit is 
always remarkably adherent. It will endure ham- 
mering; in sheet form it can be bent without crack- 
ing, and it is only by fracture of the aluminium that 
the metal is exposed. ‘‘ Aluminium nickel’? can be 
heated without deformation up to the fusing point of 
aluminium. It would seem that the peculiar surface 
which the aluminium has when it issues from the 
hydrochloric bath gives the nickel an opportunity to 
deposit itself under conditions especially favourable 
for rendering it adherent. The result is not at all 
the same if hydrochloric acid of equal dilution be 
employed alone. A close examination shows that on 
the aluminium sheet from the iron-acid bath a light 
deposit of iron is found. The quantity of iron dis- 
tributed over the aluminium was found to vary from 
4 to 4 gram per square meter. The significance of 
the iron deposit as a continuous intermediate layer 
is thus negligible. On the other hand, an examina- 
tion of the, metal cleaned in the iron-acid bath shows 
the surface full of minute cavities; in these the nickel 
proceeds to deposit in the process of electrolysis. It 
appears that the iron forms a network on the surface 
of the aluminium and develops a multitude of couples, 
which assist the hydrochloric acid to attack the 
aluminium at certain points, action being set up more 
or less energetic according to its proximity to the 
iron, which thus acts rather as an excitant. The 
result is that peculiar aspect of the aluminium surface 
particularly adapted for anchoring a deposit. 

Osmium-Platinum.—Among comparatively recent 
alloys of platinum was one introduced in America a 
couple of years ago by F. Zimmermann. The growing 
scarcity of iridium, employed in the iridium-platinum 
alloys, led to the search for other combinations of the 
metals of this group yielding alloys possessing physical 
and chemical properties of equal if not greater value. 
The rarer metals of the platinum group are not easily 
obtained in great purity, and because of this fact but 
little success had been obtained when combining them 
as bivalent alloys. Further, the strong affinity of 
osmium for oxygen increased -the difficulty of making 
alloys of it with other metals in definite Lc haggeiie wr9e 
After much experimenting, however, hig ly Tefined 
platinum and osmium were successfully combined in 
widely varying proportions yielding alloys of com- 
mercial value. ile the two metals may be com- 
bined in almost any proportion, alloys containing from 
1 to 10 per cent. of osmium and 99 to 90 per cent. 
of platinum are chiefly used. Great purity of the 
components is essential, as the presence of sniall per- 
centages of other elements os to be very detri- 
mental to the properties of the resulting alloy. 
According to the chemical and physical behaviour, it 
seems that one part of osmium in an alloy with 
platinum will take the place of two and one-half times 
its weight of iridium. The osmium-platinum alloy is 
very acid-resisting, and its electrical resistance is con- 
siderably higher than that of an iridium-platinum alloy 
of the same percentage composition. The alloy further 
possesses great hardness and tensile strength. 
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Trade Talk. 


Tue Swedish Government has decided to prohibit the 
export of zinc, unmanufactured (except zinc produced 
from imported raw materials). 

Tue French Government has issued an order pro- 
hibiting the exportation from that country of tungsten, 
both in metal and ore form 

In item 38 in the list of absolute contraband the 
more general term ‘‘lead’’ has been substituted for 
the words ‘‘ lead, pig, sheet, or pipe.”’ 

Messrs. H. W. Roprnson and ©. L. Loyp, engineers, 
39, Keen’s Road, Croydon, trading as the Royle 
Engineering Company, have dissolved partnership. 

From July 2, 1915, up to the end of December last, 
the Cutlers’ Company, of Hallamshire, granted no 
fewer than 35,000 certificates for the export of steel. 

Aw outbreak of fire has occurred on the premises of 
Steel Castings, Limited, 253, Old Edinburgh Road, 
Parkhead, Glasgow. Considerable damage was done to 
the engine house. 

Tue shareholders of the Sheffield & Swedish Steel & 
Iron Company, Limited, have decided that the com- 
pany be wound up voluntarily, and that Mr. R. P. 
Glanville be appointed liquidator. 

Mr. R. H. Crark, 124, St. Vincent Street, Glasgow, 
has been elected trustee of the sequestrated estates of 
the Glasgow Harbour Foundry Company, Moorpark, 
Renfrew, and J. Wilson and T. Hill the sole partners. 

Messrs. A. E. Waite, A. S. Wuire, and F. G. 
Wuirt, carrying on business as engineers, boiler makers, 
and shipbuilders, at the Vectis Works, Cowes, Isle of 
Wight, under the style of W. White & Sons, have 
dissolved partnership. 

Tue Scotch blast furnaces have been put under 
Government control as from January 1, 1916. The 
number of furnaces in blast in Scotland at present is 
71, of which 50 are engaged in the production of 
hematite iron and the remainder ordinary iron. 

Mr. Atrrep Hersert, Director of Machine Tools, 
informs us that the offices of the Machine Tool Depart- 
ment of the Ministry of Munitions have been removed 
from Armament Buildings, Whitehall, S.W., to Queen 
Anne’s Chambers, Dean Farrar Street, Westminster, 
Messrs. J. Brae, J. S. Wyipe, anp H. G. Hate, 
carrying on business as engineers, at 106, Queen 
Victoria Street, London, E.C., and Deverell Street, 
Great Dover Street, S.E., under the style of Bilbie, 
Hobson & Company, have dissolved partnership, sc 
far as concerns Mr. H. G. Hale. 

Mr. A. J. Greenty and Mr. T. Denison have taken 
over Messrs. Baldwin *& Wills’ works, St. Albans Road, 
Watford, and have commenced business as manufac- 
turing electrical and mechanical ercineers under the 
style of Greenly & Denison. The offices of the partner- 
= are at 37 and 38, Strand, W.C. 

HE partnership heretofore subsisting between 
Messrs. John Henry Horsfall and Sam Horsfall, carry- 
ing on business as ironfounders, at Square Road, 
Halifax, Yorks, as William Horsfall & Sons, has been 
dissolved. All debts due to and owing by the firm 
will be received and paid by Mr. John Henry Horsfall. 

Tue partnership heretofore subsisting between 
Messrs. G. Bourne, W. Hitchman, G. F. Bourne, and 
F. W. Hitchman, carrying on business as brassfounders 
at Weaman Street, Birmingham, under the style of 
Joseph Steer has been dissolved. Messrs. G. Bourne, 
G. F. Bourne, and F. W. Hitchman will continue the 
business under the same style. 

Tue Boarp or Trape, in order that British manu- 
facturers may have an opportunity of familiarising 
themselves with German methods of publicity, have 
collected over 3,000 specimen catalogues of German 
origin, illustrating a great variety of industries, and 
these may be inspected at the Foreign S-:mples Section 
of the Commercial Intelligence Branch, 32, Cheapside, 
Ir has been resolved by the members of the Pensnett 
Foundry & Tinning Works, Limited, in order to recon- 
struct the sseupeny that it be wound up voluntarily, 
and that Mr. A. E. Mason, of Wolverhampton Street, 
Dudley, be appointed liquidator. A draft agreement 


between the company and its liquidators of the one 
pert, and Metalclad, Limited, of the other part, has 
een approved. 

Tue Minister or Munitions announces that he has 
made an order under Section 4 of the Munitions of War 
Act, 1915, declaring 298 additional establishments as 
controlled establishments under the Act, as from 
January 31, 1916. A total of 2,720 establishments have 
now been declared as controlled under the Act from 
the date of the first order, July 12, 1915, to 
January 31, 1916, inclusive. 

A NEw canteen for female workers has been opened 
at the Paisley works of Wm. Beardmore & Company, 
Limited, by Sir William Beardmore. He announced 
that as an inducement to girls in the Paisley factory, 
a bonus of 10 per cent. on the total wages earned by 
female workers would be paid by the firm as from 
January 1 of this year till the termination of the war, 
on condition that the girls kept regular time, gave 
satisfaction to the management, and when absent owing 
to illness gave a satisfactory explanation. 

Mr. Epcar J. Wrxpsor Ricnarps, the late general 
manager of the Glengarnock Iron & Steel Company, 
Limited, who retired’ early jast year on account of that 
company closing their works, has opened offices at 
90, Mitchell Street, Glasgow, as consulting and inspect- 
ing engineer. Mr. Richards has had thirty-five years’ 
experience with Messrs. Bolckow, Vaughan & Com- 
pany, the Barrow Hematite Steel Company, and also 
in the United States with the Carnegie Company, and 
the Lackawanna Steel Company. During his term of 
office at Glengarnock he practically rebuilt the entire 
works, on the most up-to-date principles. 

INFORMATION regarding the new company formed in 
Canada under the title of the Canada Tren Foundries, 
Limited, under the scheme of reorganisation of the 
Canada Iron Corporation, Limited, has been issued to 
holders of the 6 per cent. first mortgage bonds of the 
latter undertaking. The scheme provides for the 
exchange of bonds for an equal nominal’ amount of 
6 per cent. ‘‘B’’ debenture stock in the new company, 
plus 10 per cent. of that amount in fully-paid ordinary 
shares. The new company has an authorised capital of 
£900,000, in £500,000 6 per cent. non-cumulative 
preference shares and £400,000 ordinary 
Debenture stocks have been created, 
£200,000 6 per cent. ‘‘A’’ debentures. 

Tue Boarp or Trape (Exxrsitions Brancu) has 
issued a notice calling attention to certain provisions 
of the Defence of the Realm Act empowering the 
Minister of Munitions to prohibit, or impose restric- 
tions on the holding of industrial exhibitions and fairs 
during the war, in order to prevent the production of 
war material being prejudicially affected. In conse- 
quence, the forthcoming British Industries Fair will 
be confined to exhibits: not likely to interfere with the 
output of munitions. It is stipulated that any firm 
who hold contracts-for a Government Department will 
have to obtain the permission of the Department before 
exhibiting. Similar restrictions will be imposed on the 
holders of any other industrial exhibitions and fairs. 

Tue Boarp or Trape has issued a warning to 
importers that they are under an obligation to take all 
necessary steps to satisfy themselves that goods they 
_— to import are not of enemy origin. Failing 
evidence that they have done so, the goods, should they 
prove, as a result of examination on arrival, to be of 
enemy origin, will be liable to seizure, even though 
accompanied by Consular certificates of origin. 
ve who are offered zoods (especially goods 
hitherto mainly derived from enemy countries) by firms 
abroad respecting which they have insufficient infor- 
mation, are strongly advised to defer payment until 
the goods are delivered, and to make it a condition 
of payment that the goods are not only accompanied 
by certificates of origin in proper form, but are passed 
on arrival by the Customs authorities of the United 
Kingdom. 

Tue Minister or Munitions has issued a notice that 
all persons who desire to import from France, Italy, 
or Russia materials required in connection with the 
manufacture of munitions of war, being materials of 
which the export from the country in question is pro- 
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hibited or restricted, should submit their applications 
to the Director-General of Munitions Supply, B.M.3, 
Armament Buildings, Whitehall Place, BW. The 
we must contain :—(a) A precise description of 
the nature and quantity of the goods which it is desired 
to import; (+) a statement of the use to which they 
are to be put, and any evidence, such as references to 
direct or indirect Government contracts, tending to 
show that they are required for the manufacture of 
munitions of war; (c) the name of the firm or firms to 
whom they are to be consigned, as well as that of the 
firm or firms on whose behalf they are purchased. The 
Minister of Munitions will then, in approved cs s, 
take all the necessary steps with a view to obtaining 
from the Government concerned a licence to export 
the goods in question. 

G.uTRIN, the core-binding material, is the subject of 
a couple of booklets, forwarded by Mr. Wm. Oisen, 
of Hull, in which it is explained that glutrin is a 
nimble — which quickly works into the spaces 
between the grains of sand; it is not an oil, but its 
action is similar to that of oil, in that when baking 
it is drawn to the contact points of the sand, leaving 
the spaces between the grains of sand clean and open, 
producing a porous core, the advantage of which needs 
no explanation. Glutrin cores are said to be excep- 
tionally strong when green, but, as the binder is an 
air dryer, the cores made with it retain their shape 
until placed in the oven; and when they are in the 
oven they do not swell or otherwise change in size. 
The binder does not melt under the heat of the oven 
and work down to the bottom of the core, causing the 
core to be too strong in one part and too weak in 
another. It does not smoke in the mould, nor in the 
oven while baking; also it does not ferment, and is 
proof against changes in temperature, and as it contains 
no acid it does not injure the hands, nor the core 
boxes. The castings with such cores are easily cleaned, 
which is illustrated by the statement that one mage = | 
has cast rolls 6 ft. long and 6 in. in diameter, wit 
a one-inch hole in the end through which the cores 
cleaned out perfectly. 

Tue high-speed steel manufacturers of Sheffield have 
accepted the prices and conditions laid down by the 
Government for the sale of high-speed steel. The 
meeting at the Cutlers’ Hall, which was fully repre- 
sentative of the High-Speed Steel Association, was 
presided over by Mr. P. Macgregor, who, at the close, 
was warmly thanked for his conduct of the negotiations 
on behalf of the makers. The following are the prices 
and conditions which, it was explained, must be strictly 
observed in all transactions connected with the sale 
of high-speed steel :—Ordinary quality, approximately 
14 per cent. tungsten, 2s. 10d. per lb. (basis) ; superior 
quality, approximately 18 per cent. tungsten, 3s. 10d. 
per lb. (basis), nett cash, delivered at the customers’ 
works, with the following extras :—Rovunds and squares, 
3 in. to 8 in. inclusive, 4d. per Ib; ditto, under } in. 
to 4 in., 3d. per lb. ; flats, under 1 in. by # in. to $ in. 
by 4 in., and of sizes over four times in width over 
thickness. 3d. per Ib.’; bevels of approved sizes and 
sections, 6d. per Ib. ; bars cut to length, 10 per cent. 
extra; exceptional sizes and sections not covered in 
the above list subject to special quotation ; oddment 
orders of less than 56 lbs., of a size, 3d. per lb. extra. 
The above list of extras has been compiled to represent 
as nearly as possible the average practice of the trade. 
The prices quoted relate to the home trade only. 

A BritisH mission was recently appointed to visit 
the industria] districts in France and to report on the 
causes which have contributed to the enormous increase 
which has taken place in the production of munitions 
in that country. The mission consisted of Messrs. 
J. T. Brownlie, chairman of the Amalgamated Society 
of Engineers; F. Duckham, Ministry of Munitions ; 
D. J. Shackleton, Labour Advisor, Ministry of Muni- 
tions; and A. M. Smith, secretary of the Traienecins 
Employers’ Federation, together with two engineering 
experts. The report contains much information of a 
valuable nature, and also observations and conclusions 
on the position generally. The general conclusions at 
which the mission have arrived are :—(a) The people 


of France realise that they are at. war; (b) the one 
idea in the mind of all is to bring the war to a 









successful issue; (c) the spirit which dominates the 
nation has prevented difficulties arising in the manu- 
facture of war material; (d) loss of time is practically 
negligible ; (e) no Trade Union restrictions exist at the 
moment ; (f) everything is done to increase production ; 
(g) no limitation of profits exists, and no question in 
this respect hes been raised by the workpeople ; (h) the 
manner in waich the employers in France have been 
able to acquire machinery and the initiative and energy 
displayed by them are beyond all praise; (i) in con- 
clusion, it appears to the mission that the increase of 
production in France is due to one cause, and one only, 
and that is the patriotic enthusiasm which exists there. 

Arrer an exhaustive study of English, American, 
and Cortinental systems, the Monometer Manufacturing 
Compauy, Limited, Whitehouse Street, Aston, Birming- 
ham, have placed on the market their latest design of 
tilting furnace, which embodies, not only the good 
points of other furnaces, but many patented improve- 
ments of their own. Recent orders for these furnaces 
include ten each of 600 Ibs. capacity, and seven of the 
same size for melting Delta metal swarf, the latter 
furnaces having turntables to carry a series of moulds. 
Repeat orders have also been taken for the company’s 


aluminium furnace, which comprises a system of melt- 
ing without oxidation and without crucibles. Soft 
metal furnaces for tin, lead, etc., are also being freely 


ordered, particularly for export. In hardening furnaces 
numerous orders have been received, the company’s 
being the only muffle on the market with automatic 
heat control, consequently ensuring accurate tem- 
perature. Other orders include a 10-cwt. white-metal 
furnace, specially arranged to line white-metal bearings, 
as well as shell-drying ovens, and the company’s 
patented self-acting heat controller. Complete batteries 
of the tilting furnaces have been ordered for new 
arsenals, while other contracts have been placed by 
Hunter, Wigham Richardson, Limited, Foster & Com- 
pany, Siteler Motors, Limited, Chance Brothers, Mr. 
E. Williams, Sheffield Corporation, Adam Hilgers, 
Limited, Davies &, Metcalfe, Hack Saws, Limited, 
the John Dale Manufacturing Com any, the Lead 
Wool aan, Mr. J. Branfield, Claridge & Com- 
pany, Harper Brothers, Waltham Ironworks, Limited, 
Crompton & Company, Limited, Joseph Lucas, Limited, 
and many others. 

Prosasty never before in the history of the Cleve- 
land Institution of Engineers at Middlesbrough has 
there been so large an attendance as that which assem- 
bled to hear Dr. Stead’s Paper on ‘‘ German Shells.” 
Apart from the interest of the Paper, which attracted 
a large gathering of the members of the Institution, 
there was also a considerable muster of skilled work- 
men present, at Dr. Stead’s express invitation. This 
was the sequel to a rather vigorous correspondence in 
the “North Bastern Daily Gazette,’’ in which Dr. Stead 
had severely rallied local munition workers upon their 
failure to produce the maximum output. There were 
many angry replies, in which Dr. Stead was accused 
of ‘‘ going for’’ the men to the exclusion of employers 
and other offenders. Hence the invitation to hear the 
lecture, with a view to convincing the men that Dr. 
Stead was out for efficiency all round. At the con- 
clusion of his Paper, Dr. Stead appealed to workmen, 
to get out of rules which bound them to degrade the 
working capacity of the best workman to that of the 
inferior. At -the same time, he was one with the 
workmen in denouncing big war profits. His advice 
to workmen was to do their best, and not to think 
of what would happen after the war. Let them demand 
that the best workmen should have the best pay, and 
let them strike if employers did not use improved 
plant which would pom om them to produce as cheaply 
as competitive nations. In this connection he quoted 
the statement that the average American workman 
produced three times as much as a British workman, 
but they used nearly three times as much horse-power 
in machinery. He had long felt that Labour was not 
properly represented on the boards of directors of indus- 
trial undertakings. He suggested that workmen who 
had been four.or five years in their employment should 
be allowed to elect one of their number on the board, 
and this, he thought, would tend to greater harmony 
and, co-operation. 
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Deaths. 


Mr. H. Myer, of H. Myer & Company, Limited, 
Surrey Ironworks, 83, Vauxhall Walk, Lambeth, S8.E.,; 
has died at the age of 66 years. 

Mr. W. McLaren, chairman of G. D. Peters & Com- 
pany, Limited, and the Superheater Corporation, 
Limited, has died at his residence, Blackdown, 
Woking, Surrey, at the age of 62 years. 

Capt. anpd Apsr. James Lusn, 6th Batt. the 
Cameronians (Scottish Rifles) (T.F.), who has died 
from wounds received in France, was a director of 
David Colville & Sons, Limited, Dalzell Steel & Iron 
Works, Motherwell. 

Tue death has occurred at Newcastle of Mr. Stephen 
Lawson, who for many years has occupied the position 
of director of ordnance at the Elswick Works of Sir 
W. G. Armstrong, Whitworth & Company, Limited. 
Mr. Lawson, who was 73 years old, has been employed 
by the firm for over 59 years. ; 

Mr. GranaM Fraser, one of the founders of the 
iron industry in Nova Scotia, died recently at New 
Glasgow, N.S. The deceased established the Hope 
Iron Works, which subsequently developed into the 
Nova Scotia Steel & Coal Company. At one time he 
was a director of the Dominion Iron & Steel Company, 
Limited. , 

Tue death of Mr. Henry Wick, of Youngstown, 
U.S.A., has removed one of the most prominent figures 
in the establishment of the Mahoning and Shenango 
valleys as a steel-producing centre. Previous to the 
construction of the works of the Ohio Steel Company, 
at Youngstown, the valleys had been purely an iron- 
producing locality. 

Tue death has taken place at Philadelphia, U.S.A,, 
at the age of 72 years, of Mr. C. C. Schneider, one of 
the most prominent of American bridge engineers. 
During the many years he was consulting engineer and 
chief engineer to the American Bridge Company, the 
deceased gentleman was instrumental in instituting 
rational engineering design in bridge construction. 

InrorRMATION has been received in Belfast of the 
death from wounds of Lieut. E. Workman, Royal Irish 
Rifles. Lieut. Workman, who was 29 years of age, 
was a son of Mr. Frank Workman, founder of the 
well-known shipbuilding and engineering firm of 
Workman, Clark \& Company, Limited. He was 
educated at Cambridge, and subsequently entered his 
father’s firm, in which he held a directorate at the 
outbreak of the war. 

Tue death is announced of Mr. Andrew Kirkwood 
M’Cosh, one of the most prominent of Scottish iron 
masters. For many years he was resident at Cairnhill 
House, Airdrie, in close proximity to the Coatbridge 
and Gartsherrie Ironworks of Messrs. William Baird & 
Company, Limited, of which he was managing director, 
and with which business he was associated all his life- 
Mr. M‘Cosh was a native of Ayrshire, and went to the 
Gartsherrie Works as a young man, rising step by 
step to positions of responsibility and trust until he 
became managing director of the undertaking. 

Smr Francis Ley, Bart., died recently at his resi- 
dence, The Manor House, Epperstone, Notts, at the 
age of 70 years. Born at Burton-on-Trent, he was 
the only son of Mr. George Ley. He built up a suc- 
cessful business at Derby in the manufacture of malle- 
able castings, which is now carried on as Ley’s Malle- 
able Castings Company, Limited, of which the deceased 
was governing director. He received his baronetcy in 
1905, and was a Justice of the Peace for Notts and 
Derbyshire, and had been High Sheriff of Notts. He 
was Lord of the Manors of Epperstone and of Lazonby 
and Kirkoswald, Cumberland. 

Tue death is reported of Mr. Lewis Grant, J.P., 
chairman of the firm of Douglas & Grant, Limited, 
Dunnikier Foundry, Kirkcaldy. Mr. Grant was born 
72 years ago at the Manse at Cavers, Roxburghshire. 
On the death of his father the family removed ‘to 
Edinburgh, where he was educated. He entered the 
engineering profession, and on completing his appren- 
ticeship sailed for some time as a marine engineer. 
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While yet a young man he was appointed mat.ager of 
an engineering works, and afterwards went to Kirk- 
caldy where he joined with the late Mr. Douglas in 
forming the firm of Douglas & Grant. 

Tue death has taken place at ‘‘ Llysbrechfa,’’ Caer- 
leon, Mon., of Mr. Edwin Richards, J.P., of ‘‘ Heath- 
field,’’ Nantyderry, in his 87th year. The deceased 
gentleman, who was a brother of Mr. E. Windsor 
Richards, J.P., was born at Dowlais 87 years ago. 
Until a few years ago he was intimately associated 
with the iron trade of Wales, being connected with 
the Tredegar Iron & Coal Company, Limited, the 
Rhymney Iron Company, Limited, and the Ebbw Vale 
Steel, Iron & Coal Company, Limited. He was one of 
the original members of the Iron and Steel Institute, 

Mr. F. H. Luroyp, J.P., Stowe Hill, Lichfield, whose 
death is announced, was born in 1884, and was the son 
of the late Mr. Sampson Lloyd, J.P., of the firm of 
Lloyd, Foster & Co., now the Patent Shaft and Axle- 
tree Company (Limited). After leaving college Mr. 
F. H. Lloyd took an active part in the control of that 
firm, having charge of the Bessemer steel department. 
He continued the head of tne department under the 
Patent Shaft & Axletree Company, Limited, to whom 
the business was transferred in 1867. Mr. Lloyd 
severed his connection with the company in 1874. For 
some years he was connected with the extensive works 
of the Darlaston Steel and Iron Company, Limited, 
and afterwards built the steel foundry at James Bridge, 
of which he was the sole proprietor. In 1888 the 
business was transferred to a private company, of 
which he was chairman. Since that time the business 
has grown to large proportions. 

Mr. Wiiiram Tuomas Beresstey, has died at his resi- 
dence Whitton Park, Middlesex. Mr. Beesley, who 
was 77 years of age, commenced his business career at 
the works of Messrs. Samuel Fox & Company, but 
many years ago he set up in business for himself, with 
his two sons, at the Universal Steel Works, Wire and 
Rolling Mills, Attercliffe Road, Sheffield. In the 
eighties Mr. Beesley formed his business into a private 
limited company, under the style of W. T Beesley & 
Company, Limited, and this concern and that of Messrs. 
Colver Brothers, Limited, became amalgamated with 
Sir Joseph Jonas, Colver, & Company, Limited, then 
Jonas and Colver, Limited. Mr. Beesley became a 
permanent director of all three companies and manag- 
ing director of the Béesley Company, and so remained 
until failing health a few years ago caused him to 
resign these permanent directorships in favour of his 
son, Mr. Herbert Beesley, of Belmont, Sheffield. 








Applications for Patents. 


An asterisk indicates that a complete specification accompanie ® 
the application. .When inventions are communicated the names of 
the communicators are in brackets. 

17,651. Producing cores for and casting ‘‘stick’’ and 
like bombs and substantially spherical bodies 
and hollow-ware generally. J. N. Chadwick. 

Crucible furnaces. J. Keith and G. Keith. 

Tyre-moulding machines. J. H. Coffey and J. 
H. Coffey, Jun.* 

Apparatus for cutting steel bars. 
Chauvean. 

Furnaces. I. Hall. 

Recovery of metals from ores. H. Dixon. 

Machines for cutting off pieces from bars. C. 
Taylor, Limited, and G. B. Taylor. 

18,072. Firing gas furnaces. J. Keith and G. Keith. 

18,090. Manufacture of steel. C. H. F. Bagley. 

18,115.*Alloy for arc welding. D. H. Wilson and §&. 

M. Rodgers. 


17,902. 
17,911. 


17,967. 
17,971. 


17,978. 
18,064. 


A. Pécard- 








Tue partnership heretofore subsisting between 
Messrs. G. W. Hallatt and F. Ashmore, carrying on 
business as brass, etc., casters, at 1, Court Leadmill 
Road, Shoreham Street, Sheffield, under the style of 
Hallatt & Ashmore, has been dissolved. Mr. Ashmore 
continues the business 
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Personal Notes. 


Mr. M. R. Marnprice and Mr. Harry Brearley have 
been elected directors of Brown, Bayley’s Steel Works, 
Limited. 

Tue late Mr. George Senior, J.P., chairman of 
George Senior & Sons, Limited, left estate valued at 
£76,430 gross. 

Tue gross value of the estate of the late Mr. H. A. 
Allport, a director of the Holwell Iron Company, 
Limited, is £56,313. 

Mr. A. M. Duckuam, of the Munitions Inventions 
Department, has been appointed Deputy Director- 
General of Munitions Supply. 

Tue late Mr. J. J. Robinson, of Joseph Robinson & 
Company, Springfield Ironworks, Birkdale, Lancs., left 
estate valued at £317,199 gross, with net personalty 
£290,152. 

Mr. James Currie has been appointed to give effect 
to the policy of the Labour Supply Department of the 
Ministry of Munitions in relation to the training of 
munition workers. 

THe MINister oF Munitions, it is announced, has 
appointed Mr. Seebohm Rowntree to assist Lord Murray 
on problems arising out of the employment of women 

as munition workers. 

' Tue Rieur Hon. Josepn A. Pease, M.P. for the 
Rotherham division of Yorkshire since 1910, who has 
been appointed Postmaster-General, is a director of 
Pease & Partners, Limited. 

Mr. A. G. Incizsy, late of the Adnil Electric Com- 
pany, has been appointed to take control of the engi- 
neering department of the Electrical Supplies Com- 
pany, 233, Tottenham Court Road, London, W. 

Tue late Sir Andrew Noble, Bart., chairman of Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
Elswick, and the Bede Metal & Chemical Company, 
Limited, and a director of the Mond Nickel Company, 
Limited, left estate valued at £734,418. 

ProsaTe has been granted by the will of Mr. J. E. 
Maddock ironfounder, of Eastfield, Roslyn Road, 
Wellington, Salop, who died on October 19 last. 
Deceased left estate of the gross value of £8,348 4s. 4d., 
of which £7,984 18s. 2d. is net personalty. 

Smr Pum Warts, K.C.B., has been elected a 
director of Sir W. G. Armstrong, Whitworth & 
Company, Limited. During the course of his career 
Sir Philip Watts has been naval architect to the firm, 
Director of Naval Construction at the Admiralty, and 
adviser in naval construction at the Ad:niralty. 

Tue Duke or Devonsuire, who has been appointed 
Knight of the Order of the Garter, in the New Year 
Honours, is chairman of the Barrow Hematite Steel 
Company, Limited, and a past-president of the Iron 
and Steel Institute. A barony of the United King- 
dom has been conferred upon Admiral Lord Charleé 
Beresford, M.P., chairman of John Henry Andrew & 
Company, Limited, Toledo Steel Works, Sheffield. The 
new Baronets include Sir George Bullough, a director 
of Howard and Bullough, Limited; Mr. A. F. Yarrow, 
head of the well-known firm of shipbuilders and engi- 
neers, Yarrow & Company, Limited. Mr. George 
Franklih, a director of the British Thomson-Houston 
Company, Limited, has received a Knighthood. 

Tue following members of Council of the Institution 
of Mechanical Engineers are retiring at the forth- 
coming annual meeting :—President: Dr. W. C. 
Unwin; Vice-Presidents: Mr. Henry Davey and Mr. 
Michael Longridge ; Members of Council : Dr. A. Barr, 
Dr. H. S. Hele-Shaw, Mr. Alfred Herbert, Mr. Walter 
Pitt, Mr. V. L. Raven, Captain H. Riall Sankey, and 
Mr. Wilson Worsdell. All, with the exception of Mr. 
Herbert, have offered themselves for re-election. Mr. 
Bowman Malcolm, of Belfast, Mr. William Reavell, of 
Ipswich, and Mr. David Evan Roberts, of Cardiff, will 
be included in the ballot. It has been decided to alter 
the articles of association so as to be able to adequately 
deal with such difficulties as the renewal of the sub- 
scriptions of members on active service, and also those 
members who have been seriously affected financially 
by the conditions of the times. 


Welfare Supervision. * 


The Health of Munition Workers’ Committee, 
whose duties are ‘‘ to consider and advise on ques- 
tions of industrial fatigue, hours of labour, and 
other matters affecting the personal health and 
physical efficiency of workers in munitions factories 
and workshops,’’ have issued a Memorandum on the 
subject of ‘* Welfare Supervision "—a subject 
which is now receiving the attention of the more 
enlightened employers. 

The Committee desire to record their unanimous 
conviction that a suitable system of Welfare Super- 
vision (to be administered by an officer specially 
appointed for the purpose) is essential in munition 
works where women or girls are employed, and, they 
must add, urgently necessary. The officer appointed 
should be ‘a woman of good standing and education, 
of experience and sympathy, tactful and sensible in 
her dealings with others, and having, if, not an 
actual experience, at least a good understanding, of 
industrial conditions. She should live near the 
factory and keep in close touch with all the women 
and girls employed. In general the duties of 
Welfare Supervision should include the following :— 


(1) To be in close touch with the engagement of 
new labour, or, when desired, to engage the labour. 

(2) To keep a register of available houses and 
lodgings; to inform the management when housing 
accommodation is inadequate; and to render assist- 
ance to workers seeking accommodation. 

(3) To ascertain the means of transit used, and 
the length of time spent in travelling; to indicate 
the need of increased train, tram, or motor service, 
or to suggest modification of factory hours to suit 
existing means of transit. 

(4) To advise and assist workers in regard to 
feeding arrangements; to investigate the need for 
provision of canteen facilities or any inadequacy in 
the provision already made; and to supervise the 
management of such canteens. 

(5) To investigate records of sickness and broken 
time arising therefrom; and in cases of sickness to 
visit, where desired, the homes of workers. 

(6) To investigate, and advise in, cases of slow and 
inefficient work, or incapacity, arising from condi- 
tions of health, fatigue, or physical strain. 

(7) To consider, particularly for delicate and 
young workers, all questions of sanitation and 
hygiene affecting health and physical efficiency, and 
to supervise the conditions of night work, Sunday 
work, long hours, and overtime. 

(8) To advise on means of recreation and educa- 
tional work. 

(9) To investigate complaints and assist in the 
maintenance of proper discipline and good order. 

(10) To keep in touch with responsible organisa- 
tions having for their object the promotion of the 
welfare ‘of the worker. 


When it is impracticable to appoint a whole-time 
woman supervisor, the duties of welfare supervisor 
should be allotted to a woman on the factory staff 
specially designated for the purpose. As regards 
men and boys, the Committee consider that a suit- 
able system of Welfare Supervision (to be admini- 
stered either by the ordinary factory staff or by an 
officer specially appointed for the purpose) would be 
of advantage in munition works where 500 adult 
males or 100 boys are employed. Where numbers 
greatly in excess of 500 men or 100 boys are 
employed, additional welfare supervising staff may 
become necessary. 





*“The Labour Gazette."’ 
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High Pressure Fans 


Are made in a large number 
of siZes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 







10 H.-P. Fan and moe. 
Some Points worth noting. 
Owing to few wearing parts, the Fans are not liable to break down. The mechanical 


efficiency is high and remains so. The pressure is steady and the volume even and 


free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 
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ADMIRALTY DOCKYARDS. 


The following, seleeted from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1901. 
We have been using your Selected Foundry Coke for some considcrable time. 
__ We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner 
castings, more free from blowholes and other defects, than we formerly did. : 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glosgow. 
: Paisley, 12th March, 1909 
_ Oe have yours of 4th inst., and ic reply have pleasure in stating that we have been using your Foundry 
Coke for several years for special purposes with highly satisfactory results. 


Celtic Colleries, Ltd., Cardiff. 


Telegraph: “OUTPUT, CARDIFF.” Telephone: 4740 & 4641. 
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New Companies. 





Edward Simpson & Company, Limited.—Capital 
£15,000 in £1 shares, to carry on the business of 
engineers and tool manufacturers. 

T. E. Bladon & Company.—Capital £5,000, to carry 
on the business of brassfounders, tinsmiths, lamp 
makers, oil-can manufacturers, etc. 

H. E. Jackson.—Capital £2,500 in £1 shares, to 
carry on the business of ironfounders, mechanical and 
electrical engineers, electricians, etc. 

Valves, Limited.—Capital £1,000 in £1 shares, to 
carry on the business of general engineers, etc. F. E. 
Bullock is permanent managing director. 

John Frew & Company, Limited.—Capital, £4,000 in 
£1 shares, to acquire the business of John.Frew & 
Company, Hamilton Foundry, Hamilton. 

Auglite, Limited.—Capital £5,000 in 4,500 preferred 
ordinary shares of £1 each and 10,000 deferred shares 
of 1s. each, to carry on the business of engineers. 

J. M. Dartois & Company, Limited.—Capita] £10,000, 
in 800 ‘“‘A” shares of £10 each and 40,000 “B”’ 
shares of 1s. each, to carry on the business of iron 
merchants. 

Dawson & Downie, Limited.—Capital, £25,000, in £1 
shares, to carry on the business of engineers, brass 
and iron founders, etc. Registered offices :—Elgin 
Works, Clydebank. 

Metalclad, Limited.—Capital, £2,000, in £1 shares, 
to take over the business of founders and tinners 
carried on by the Pensnett Foundry & Tinning Works, 
Limited, at Corbyn’s Hall, Stafford. 

S. Bullock & Company (London), Limited.—Capital 
£12,000 in £1 shares (4,000 preferred and 8,000 
deferred), to carry on the business of engineers. Regis 
tered office: 39, Victoria Street, Westminster. 

Hoylake and West Kirby Munitions Factory, Limited. 
—Capital £100 in £1 shares, to acquire a lease of 


premises at Station Road, Hoylake, and to carry on 


the business of munition manufacturers, founders, etc. 

J. Lord, Limited.—Capital £2,000, in £1 shares, to 
carry on at Manchester, Birmingham, or elsewhere the 
business of makers of and dealers in furnaces and 
materials required therefor, etc. The first directors 
are J. Lord and Mrs. E. Lord. Registered office: 
40, St. Peter’s Gate, Stockport. 

H. Burton & Company, Limited.—Capital, £2,000, 
in £1 shares, to carry on the business of brassfounders, 
etc., anu to acquire the business of H. Burton & Com- 
pany, at 90, Cannon Street, London, E.C. The first 
directors are G. E. Seymour and H. M. Burton. 
Registered office :—90, Cannon Street, London, E.C. 

David Ashton & Company, Limited.—Capital £20,000, 
in £1 shares (5,000 6 per cent. non-cumulative prefer- 
ence), to acquire the business formerly carried on by 
C. Davenport and T. C. Goode at the Aztec Works, 
Neepsend, Sheffield, as David Ashton & Company, and 
to carry on the business of founders, forgemen, etc. 

Wellington Fouudries, Limited.—Capital £10,000, in 
£10 shares, to take over the business of iron and brass 
founders and engineers, carried on at the Wellington 
Foundry, Greenfield Street, Swansea, and at Dunvant, 
Glam., and to adopt an agreement with C. Gustavus 
and others. The first directors are C. Gustavus, F. 
E. Finlayson, E. Evans, and C. B. Jenkins. 

Sutton & Ash, Limited.—Capital, £25,000, in £1 
shares, (12,900 preferred, 8,600 ordinary, and 3,500 
to be issued as ordinary, preferred, or deferred), to 
take over the business of metal brokers and merchants, 
and factors of iron and steel bars and other metal 
goods, etc., carried on by the executors of Thomas 
Cumberland (deceased), and H. W. Bainbriazge, and 
H. Cumberland, at Snow Hill, Birmingham, and else- 
where, as Sutton and Ash, and to adopt an agreement 
with T. Cumberland, H. Cumberland, and H. W. 
Bainbridge. The first directors are H. W. Bainbridge 
(chairman) and H. Cumberland (both permanent), A. 
F. Hirst, and W. D. Lloyd. 








British & European Agents for: 


TITANIUM ALLOY COMPANY, 
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SHEFFIELD. 
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For Sound Steel ana fron Castings. 


DELIVERIES 


FROM 
STOCK. 


IROW CASTINGS. 


STEEL CASTINGS. 





“FOUNDRY GRADE." 
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Established 1863. 





JAS. DURRANS & SONS, 


- Phenix Works, Penistone, 5%. 








Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig<«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades. Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 














- “gave 

These Machinés are invaluable for a Foun¢@ry, doing a larger amount of work ofa 

eee quality, in a much shorter time than can be done by hand, without skilled 

abour, e 
Tre following testimonial explains itself :— 

; “* Dear Sits,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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MONTHLY PRICE LIST. 


d prices, unless otherwise specified, are those obtaining at the 





of the current month. 








Pig-iron. 


Cleveland. 
Cleveland No. 1 7 ee 


No 3 - 
No. 4 foundry 
No 4 forge 
. 140 : 
ts 
Above prices are for early f.0.b. ‘edie 
and as re Cleveland iron are for G.M.B. 
brands. e warrant quotations are the sellers’ 
cash prices. 
Scotland. 


Standard Foundry ope ated Market 
price) 


oo 


Monkland 
Shotts 


Ll el el el ol el 
BO@S@AR20CCaR 
SAAAZAAwr™A 
spssossooe 
eS 

Co S @0eaacaccoo™ 


Govan No. 105 . 
(All deliverable “ alongsid le Glasgow. 
ockNo. 


- 115 >. No. 3..110 
(Deliverable b ) 
a No.1 111 . No. 3, .109 

No. 1..111 0 No. 3..109 
( Deliverable alongside 1 Aye.) 
n No. 1 —_ 
(P.a.s. ‘Mamata 
Scotch hematite, f.o.t. steelworks 137 6 





Lancashire. a 
8. d. 

Lancashire No. 3 foundry f.o.t. — 

Lincolnshire No. 3 foundry .. 

oe wt he No. 3 foun 

Staffordshire No. 3 foun ry “92 0 

Cleveland No. 3 foundry 101 2 101 8 
(All ae equal nee. ) 

Gartsherrie 


Scotch | Glengarnock = 120 0 
Eglington — 


No. 8 
Summeriee ca 190 0 
(Delivered Manchester Docks.) 


North-West of England. 
— mixed numbers net 4. 
0. 
Hematite warrants net cash. . 
Lorn cold-blast charcoal iron 


The Midiands. 
8. d. 


87 6 90 0 
— 10 0 
— 160 0 


Siang See about 1s. less than gre y forge 
M and White, about 2s. less oA mf 


Foundry No. 3, 3s. to 5s. above forge; No.1 
and No. 2, from 1s. 6d. to 28. above No. 3; 

No. 1, about 2s. above No. 2. 
Northampton foundry = 87 6 
— — peed ‘io _ 
86 6 89 0 


ares eT 
igor ba Staffordshire Works, net cash 
monthly.) . 
Lincolnshire. 
Forge .. ph 
ae pedii aae== 
No. 3 foundry =<. <: 88 0 
_ ore 
South Wales. 
Welsh Hematite .. ..142 6 145 





Ferro-Alloys. 
Net, Delivered Sheffield steel 7 
8. 


Ferro chrome : 4/6% carbon. Basis 
60%, scale 10s. per unit. Perton 35 0 
ane 6/8% a Basis - 


r unit. Per ton 28 0 
pecially refined, 
anteed maximum 2% carbon, 
a to small pieces for use in 
best quality crucible steels. Basis 
60%, scale 32s. per =, Perton 86 
Ferro-vanadium : 33 /40% Va.,perlb. 
of Va. contained in the ptm ais 
Ferro-silicon : 45 /50%. 
5s. per r unit 
Ferro-titanium : 28 /25%, per pound 
carbonless 
Ferro-molybdenum : 70 0 (80% Mo. 
per pound of Mo. contain 0 18 
Ferro-phosphorus : 20/28%. ~~ ton 16 
Petes “4 % 25 


e, be Feb. Liverpool. 





Iron Castings. 


Cane, 


Columns (plain) 
Pipes, i 24 in. 
ob to 4 in. 
~~ ; to 8 in. 
» 10 to16 in. 
». 18 to24 in. 
Chai: 


Plitdiitl® 


PdTtrdat® 


B.. os ‘a re 
Floor plates (open sand) 
(At work.) 





Non-Ferrous Metals. 
pase a 


Standard, Cash . ..104 
Three months .. . 103 
Electrolytic 6 . 182 
Tough ad ..122 
Best selected se . 123 


Tin. 
Standard, Cash . .179 
Three ‘months 179 


English Ingots 
Refined 


a 
Hard 


British 
Soft Foreign 
English .. 


Antimony. 


Regulus .. 


Aluminium. 
Virgin Metal 98 /99% 
per ton 155 0 0 200 


tne, aon thik 


(m 
98/99% purity, per lb. — 





"Nickel. 
In cubes, 98/99% purity Perton 220 0 


“Tungsten Metal Powd 
96/98% purity .. per Ib. 0 5 
~peig— yy Metal. 
96 /98% oo ... per Ib. 


“Cobalt Metal. 
97% purity . per bb.. 08 





Quicksilver. 


75 lb. bottle .. - os 16 13. 


* Net, Delivered Sheffield Works. 





Scrap Iron and Steel. 
Cleveland. 
s. d. 8. d. 
Steel scrap, heavy melting .. 90 Oto92. 6 
Iron scrap cast(cupola metal) 67 70 0 
London (t.0.b.), 
Heavy steel oa - 80 0 


Light ,, oe ee oe 50 0 
Heavy cast oo +o ee 60 0 





Non-Ferrous Scrap. 


London merchants quote the following prices 
for scrap metal, delivered London, and subject 
to market fluctuations : — 

A. Joseph. 
£s. a 


Hy. Electrolytic Copper Scrap ..105 , 
iy. tied tng ies |. 


72 
- 92 
Best p 84 
Re-melted Ingot Lead 40s. under 
English Lead price on date of order. 


Stocks. 


Pig-iIron in Public Store. 
Inc. + or 


ic. _— 
Feb. 9. since Feb. 10 
191 





Tons. Tons. 
Connal’s at Glasgow 
Scotch Pa 1,000 No change. 
Ditto other makes | -- No change. 
Connal’s at Middles- . 2 
91,526 - 438 
Cunt at Middles- 


bro hematite . — No change. 
West hematite 2,016 - 1,946 


etals. 
Cop per Europe ont 
22,646 - 12,479 
Tin, London, “Ho land, 
U.S.A. and afloat 17,468 + 
Coke. 
Middlesbrough. 





Gas Coke .. bn _— 
Foundry Coke Mi  =— 
Furnace Coke a = 
ete .~ < 
Fouxpar ComE— ‘ 
aresfi s @& 
Mickey a a - & 
Stella Garesfield . . ‘a 
Priestman’s Garesfield .. 
Consett Garesfield 
Newcastle gas coke 


ecooooen 


Cardiff. 


Special Foundry —- 
Foundry Coke 
Furnace 


cocoa 


Coke 


Leeds. 
Furnace Coke (washed) .. 


° 


ena, 
Foundry Coke 
Furnace Coke 


25 0 


London. 
Welsh or Durham Foundry, 
d/d London Stations, 
truck 
Ditto, a/a Birmingham 
Stations 
Yorkshire, ffs, yiondon 
Ditto, od ss Haan 
Stations 
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SITUATIONS VACANT AND WANTED. 





OREMAN, with special experience in loam, for 


London iron-foundry engaged on Government 
work. Must be thoroughly experienced. No one 
already on Government work need apply.—Write, stating 
age, experience and salary required, to your nearest 
Labour Exchange, mentioning this paper and No. A1314, 





FOR SALE AND WANTED. 





ANISTER for Cupolas, Furnaces, etc. 
quality. On War Office List. Supplied to all 
leading Iron Works and Foundries. Established 30 

years.—Astbury Silica Company, Newbold, Astbury, 
near Congleton (late Sankey & Hall). Communications 
to D. Boulton, Astbury Silica Company, Kidsgrove, 
Stoke-on-Trent. 


Very best 


TEAM HAMMER, self-contained, 5j-in. cylinder, 
14-in. «stroke, by Woodhead; belt-driven power 
hammers, friction clutch, 60 lbs. blow, self-contained. 

—WIpDDowson’s, Canal Street, Nottingham. 


ATTERNS made by experienced men with up-to-date 
machinery ; prompt delivery ; estimates free.—Send 
your drawings to E. Cooke, 61-63, High Street, 

Hanley, Staffs. 





-TON Hand Swing Jib Crane, 17-ft. radius, 20-ft. high, 
with double-geared crab chains and return blocks 
racking in-and-out motion, top fixing and foot 

step chains, recently tested to 54 tons.—C. F. Davis, 
18, Billiter Buildings, London, E.C. 





DVERTISER requires Quotations from Manu- 
facturers of Foundry Requisites and General Mill 
Furnishing ; good connection with engineers and 

ironfounders.—Apply, Box 597, Offices of FouNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 





RASS, Gun-metal, Aluminium and Steel Specialities. 
Manufactured or Fittings supplied ; also Smith’s 
Work of every description. Enquiries invited — 

Msgrat Works, 8-10, Hawerside Street, Southport. 











FOR SALE. 





OR SALE.—24-in. Invincible Sand Mixer, capacity 
3 tons per hour, for grinding, mixing and screening 
foundry sands, at lowest cost’ per ton.—Apply, 

HALL, 26, Paradise Square, Sheffield. 


















DRY LADLES 
Pressed Steel 


Joseph Sankeys Sons t# 
Hadley . Salop 

















r— PATTERN SHOP — 


SUPPLIES. 
“Reuse, J. BURN & CO., 5? 


B'ham.” 


Henshaw Road, Small Heath, BIRMINGHAM. 


























ARE YOU INTERESTED IN THE PRODUCTION OF 
CHEAP, ACCURATE CASTINGS ? 





We Specialise in 3 
MOULDING MaA- 
CHINES, PATTERN 
PLATES, MOULD- 
ING BOXES, SNAP 
FLASKS. etc. 32 03t 














ADAPTABLE MOULDING MACHINE CO., Stanhope St., BIRMINGHAM 
Telegrams: “ADAPTABLE.” "Phone: 1966 Mid, 

















GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. 


Telegrams: “LOWOOD, DEEPCAR.” 


SHEFFIELD. 
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PLUMBAGO—CRUCIBLES. 








mcN EIL’s 


igTEEt LADS 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Largest Stock of Straw and Wood These Ladles are manufac 
tured by a patented process. 


Fibre CORE ROPINGS. each from a singe steel plate 
without weld or rivet. They are 
extremely light, being at the 


; 
GLUTRIN—CORE GUM. most durable tn the? market, 


Ladles to contain 56 Ib. of metal 


Parting Powder. 
‘USA 39109 XOM 

















only weigh about 7 Ib. each. 
They are made of all capacities 


FANS & BLOWERS & OTHER FOUNDRY SPS CE: 
without lips: also mounted or un: 


mounted, They are also suitable 
MACHINERY FOR SALE for chemical and metallurgical 

. processes, List of sections and 
prices on application to 


BARGAINS FOR PROMPT CASH. CHAS. McNEIL. 


No. — Root’s Blower ‘‘ Acme” for 20 smiths’ fires. 

One ditto, with high-speed Vertical Engine combined. 

Thwaites’ Roots Blower, 114'' discharge. 
B’’ Rovts Blower by Alldays. 

4/ dia. Impeller Lloyd’s Blast Fan, for 100 smiths’ fires. 

14” Schiele patent Blast Fan. 

Lloyd's patent Blowing Fan for 50 smiths’ fires. 

New Rovts pattern Blower, 5 

Silent Blowing Fans, 8" and 9" discharge, and New, 3’' and 4 
discharge, 

Ball Mill, with drum, 2/7’/ and 5’8" outside by 1'7’’ wide. CAN ALSO BE MADE IN ALUMINIUM. 

Improved Foundry Core Ovens,portable type,and for fixing in wall. 

4/6" dia. UNDERGEARED LOAM MILL, with sta‘ionary pan. 


CHARLES D. PHILLIPS, Kindly ome! ~ when enquiring 


EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON 


WHITTAKER’S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 



































THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and preqgsion. 


er te et 
< + 5 








os 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 








eh OD. BID ME Be 


Pibe - 














a 

















NAME, 


ADDRESS, 


TELEGRAPHIC ADDRESS. 








lof | Adaptable Moulding Machine Co. .. Stanhope Street, Birmingham “** Adaptable ” .-| 1966 Mid. 
116 Alldays & Onions, Ltd. Birmingham aildays, Birmingham a 28 Victoria 
123 Anglo-Mexican Petroleum Products Co., Ltd, FinsburyCourt, Finsbury Pavement,E. c Mexproduct, Ave, London  ..| City 2704 
123 Braby, F. & Co., Ltd. Petershill Road, — oo ss --| Braby, Glastow .. ee oe - 
C. iii. Bradley, T. & L. & Sons, Ltd. Darlaston oe oe ee --| Bradley, Darlaston ot - 
Britannia Foundry Co. . ee he Coventry ..| Stoves, Coventry . é ..| 251 
British Aluminium Co., Ltd. .. hs 109, Queen Victoria Street, E.C. ..| Cryolite, London .. .| 4315 London Wall 
118 British Binderit Co., Lid. mad ex Wharf Road, Wandsworth, S.W. .-| Bindercomp, Wands., London..| 994 Putney 
C, ii. British Thermit, Ltd. eo oe 
125 | Broadbent, T. & Sons Huddersfield ... -.| Broadbent .... .-| 1581 (4 lines) 
C, iv. Buckley & syeie, Ltd. Castle Iron Works, Oldham ..| Engines, Oldham - ..| Oldham No, 8 
167 Burn, J. & C a9 a Small Heath, Birmingham --| “* Requisites,”’” Birmingham 137 Victoria 
163 Celtic Siiaiton Lita. Cardiff .. oe * oe Output, Cardiff .. oe --| 4640-1 
C. ii Cumming, William & Co., “Ltd. Maryhill, Giasgow a ne pe Prudence, Glasgow ..| P.O.M, 25 
163 Davidson & Co., Ltd. .. a o Belfast ., --| Sirocco, Belfast .. “4 ..| 4341 Belfast 
we en eee West Gorton, Manchester ‘ Tuyere, Manchester ..  ..| 70 Openshaw 
165 Durrans, Jas. & Sons Penistone, nr, Sheffield .. Durrans, Penistone ~ oe - 
126 lol Evans, J. & Co. ..| Manchester .. a --| Ladles, Manchester 2297 
122 Everitt & Co. ..-| 40, Chapel Street, Liverpool a --| Persistent, Liverpool i Central (8 
122 Fyfe, J. B., & Co. ..| Shipley, Yorks +6 Brick, Shipley ba .| 59 Shipley 
Glasgow Patent Moulders Backing ( Co. .| 26, Fleming St., Port pintnc. Glasgow Moulders, Glasgow _- 
114 Goldendale Iron Co., Ltd. Tunstall, Stoke-on- Trent .. Goldendale, Tunstall, Staffs. —_ 
124 Gray, Thomas E. & Co. .. - oo — Lincoln’ os Fields, Kingsway, Papplewick, Holb. London 1946 Holb. 
London, W. . , 
122 Hall, John & Co. ropriatias), Ltd. .| Fire Clay Works, Stourbridge .. Hall, Stourbridge .. a 55 Stourbridge 
12 Hedley Moorwood & Co., Ltd. ..| 21, Church Street, ee : Morod, Sheffield .. x ..| 4318 
Hislop, R G. a3 ; Paisley ee am Gas, Paisley.. ie ~ .| 331 Paisley 
119 Keith, pred & a Co., "Lita. .| 27, 76 a a Avenue, Senden --| James Keith, London .. ..| 6194 H’Ib’rn (4lines) 
125 King Bros. (Stourbridge), Ltd.. os ..| Stourbridge . ‘a King Bros., Stourbridge ay cme 
London Emery Works Co., Lta. .-| Prak, Tottenham .-| Naxium, London .. 9 Tottenham 
113 Lowood, J. Grayson, & Co., Ltd. Deepcar, nr. Sheffield - --| Lowood, nr. Sheffield 18 Stocksbridge 
Mansergh, T, E. Wheathill Charcoal — Salford — 
122 Marshall, H. P. & Co. Leeds... .-| Speciality, Pili ve : 1509 Leeds 
Metalline Cement Co, 112, Bath Street, Glasgow ..| Adhesive, Glasgow aa 201Y2 Douglas 
168 MeNeil, Chas. Kinning Park, Glasgow --| McNeil, Glasgow ’ X 155 
C, i. Muir, John & Son.. Beith, N.B. ue oc ro ..| Muir, Beith .. ye Nat. No. 37 
117 Naish & Croft 150, Alma Street, Birmingham .. - ~_ _ 
168 | Olsen, William Beis tos ee Cogan Street, Hull .. Wm, Olsen, Hull... ., Nat. 1184 
168 Phillips, Charles D. oe a ~ Newport, Mon. ee Machinery,. Newport _ 
C. iii, Phillips, I. W. & C. J. 23, College Hill, E.C, Colloquial, London 10112 Central 
167 Portway, Chas. & Son Halstead, Essex Portway, Halstead 10 Halstead 
164 Rowlands, T. & Co., Ltd. és ..| North Church Street, Sheffield . *‘Titanicum,”’ Sheffield .. Central 4994 
Samuelson & Co., Ltd. rts re --| Banbury Samuelson, peotewy “~ 17 Banbury 
125 Sankey, Joseph & Sons, Lta, Hadley. Salop .. Sankey, Hadley ~ 
Standard Sand Co., Ltd.. ee Mansfield Standard Sand Co., “Mansfield 201 Mansfield 
117 Stewart, D. & Co., Ltd... = London Road-Iron Works, ‘Glasgow Stewart, Glasgow .. es yk P.O. Bridgton Oty 
119 Spermolin Core Co.. 2 .| Spermolin, Halifax . Halifax m. 
Tilghman’s Patent ‘Sand Blast Co., Lid. Broadheath, nr. Manchester --| Tilghmans, Altrincham |: if 
120 Thwaites Bros., Ltd. oe ee .-| Bradford ..| Thwaites, Bradford 3456 & 3460 Brdf’d 
124 Universal Machinery Corporation, Lita. .| 326, Old Street, Rentea, E. C. Toolcraft, London He ..| 3763 London Wall 
117 Walker, I. & I. ob es ye .| Rotherham . pa ws 
Walco, Ltd. .. 53, Newton Street, Birmingham | Walco, Birmingham .| {Central 3305 
Westinghouse C ooper Hewitt Co. ‘S 
168 Whittaker, W. & Sons, Ltd. .. -| Oldham .. Whittakers Engineers, oo 83 
125 ee Thos, & Co., Ltd. Middlesbrough — Blacking, Middlesbro’ .. 419 
117 Williams, J. Disestarienen Sand). Ltd. Birmingham 7&¥ ‘tk al 





























GANISTER, CUPOLA BLOCKS, 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. 


Telegrams: “LOWOOD, DEEPCAR.” 


FIRE CLAY. 


FIRE BRICKS, 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 





SHEFFIELD. 
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COLDENDALE CYLINDER PIG IRON. 


MAKERS : 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. . 


2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 


4. Absolutely sound. 





WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home and Abroad. 


Selling agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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‘FOUNDRY 
CUPOLAS, 
LADLES. 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER. 


Are the Specialities of 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 





























Telegrams—" TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray's Inn Road, London, WiC. 
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ALLDAYS’ FOUNDRY EQUIPMENT. | 


The “Empire” Oil 
Fired Crucible 


Tilting Furnace 




















is intended for melting 
Copper, Brass, Iron, &c. 
It has a capacity of 
500 lIbs., and is fitted 
with many novel 
features. 


We are makers of 
all kinds of foundry 


ee plant. 
PATTERN No. MO 660. 


LET US QUOTE FOR ALL YOUR FOUNDRY REQUISITES. 





ALLDAYS’ IMPROVED 
CLIMAX RAPID CUPOLAS 
are made in all sizes from : 
ton to 20 tons per hour melt- 
ing capacity. 





ONE OF OUR CUSTOMERS, IN 
PLACING A REPEAT ORDER FOR 
A “DUPLEX” FAN, WROTE: 


“The old fan has been running for over seven 
years, and has done its work in a most efficient 
manner without costing us a penny for repairs, % 
which is a very creditable performance considering 
that before we had it we very rarely could get a “*)” 
fan to run for more than twelve months without 
overhauling.” , ; , od | eee 
ALL DAYS’ “DUPLEX” FAN. Motor Driven. 


ALLDAYS & ONIONS fiantane Co., Ltd., 


DEPARTMENT “B,” BIRMINGHAM, AND AT 
58, HOLBORN VIADUCT, LONDON, E.C. 
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MECHANICAL TESTS (BIRMINGHAM SAND), Led. 
= and MICROGRAPHS = ICKNIELD SQUARE WHARF, BIRMINGHAM 
= a aA = ESTABLISHED OVER A CENTURY. 
= — SPECIALISTS — = 
Re amemmeanered IN FOUNDRY WORK. = pera 
= Metallurgists = 
= d Laboratory for all kinds of Metall ical = 
© a ee ee FOUNDRY SAND 
E | Chemists. = To the R 
2. NAISH & CR OFT, = o the Requirements of all Users. 
= = Also ROLL SAND of all descriptions ready for use. 
STUMUNININ"BtetNGataM” | Petece “LONDON. s w. WUUIUNININ fe 

















ALL IRON AND STEEL ‘FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MouLpine 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 


Suzaa/ 2 
Standard Wheel Moulding Machine. 
| No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 














WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & CO.,LTD. 


LONDON ROAD IRONWORKS, GLASGOW. 








Wheels Moulded by this Machine. 




























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS : 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have* 
done so since 1831. 


1. & Ue WALKER, EFFINGHAM muts, _ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES, 
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‘BINDERIT” 


FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 








“ BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil. oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT” readily dissolves in cold water. 
“BINDERIT” can be used with every kind of variety of ‘sand and is 
used for sand mixes for steel. iron or non-ferrous castings. 


“BINDERIT” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“BINDERIT” Silice or black-washes are of unrivalled excellence and 
superior to all others. 
FOR FULL PARTICULARS AND PRICES APPLY TO— 
THE BRITISH BINDERIT Co., Ltd., 


BINDERIT WORKS, 
WHARF ROAD. 


WANDSWORTH, S.W. Telephone: 994 PUTNEY. 








Telegrams: 
* BINDERCOMP, WANDS., LONDON." 














THE FPOUNDRY TRADE JOURNAL. 





aR ae: 








KEITH-BLACKMAN 
Forge and Cupola Fans 


maintain a steady pressure free from 
pulsations. 





The efficiency is high, and construction 
robust, ensuring good service. 
Suitable for pressures up to 30in. W.G. 
Very economical in power. 


A power sdving of over 50 pér Cént. 
has been frequently effected by 
the use of these Fans. 





CAN WE SEND PARTICULARS? 


James Keith é Blackman 


~~ 7 Co., Ltd., 
27, Farringdon Avenue, London. 

















THE ORIGINAL AND BEST CORE COMPOUND. 


“SPERMOLIN™ 


(Registered Trade Mark.) 














The Spermolin Core Company, Halifax. = =: 
JOHN SMITH & SONS, Old Hall Court, Newcastle-on-Tyne. 


Telegrams—‘‘ SPERMOLIN, HALIFAX.” 





Telephone—397 Halifax 
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FOUNDRY 


PLANT. 








‘“‘Rapid” Cupolas 


WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 





STEAM HAMMERS, 
FORGE PLANT, 
Roors BLOWERS, 
“RAPID” CUPOLAS, 
FOUNDRY PLANT. 


CENTRIFUGAL PUMPS, 


AND FANS. 
HIGH SPEED ENGINES | HWAI ’ 3m 
FORCED LUBRICATION ag 
A SPECIALITY. 


THE BRADFORD” PATENT 
BoiLer FEED Pump. 











CATALOGUES on APPLICATION. BRADFEOR D. 


\ee 














LADLES, HOISTS, 


PLATFORMS, 


JIB CRANES, Etc. 
=) 




















London Office — 
96 & 98, Leadenhall Street, E.C. 

















“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 








FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘“‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 








The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the ‘Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—‘* MOROD, SHEFFIELD.” ; Telephone 4318. 


HEDLEY MOORWOOD & Co., Lid. 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 








FOUNDRITE will renew old and burned sand, making it usable over and over again. 











saeticideaial 
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CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE & CoO., 
SHIPLEY, Yorks. 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. - 


STOURBRIDGE, 


Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 





ENGLAND. 

















FERRO-VANADIUM. x x 
SILICO-MANGANESE {223° 
FERRO-SILICON containing 25 
FERRO-CHROME 65)70 


ALUMINIUM 938/99 In Notched Bars and Half Round Sticks and Granular 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 49 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephowe No. 1134 (3 lines). 


* %* * FERRO-TITANIUM. 
Silicon. 


Manganese, and 1 , 2%, $ 
, 75 


, Carbon Maximum, 
Silicon. 


, 50 


Cr. & 1 up to 8/10 Carbon Maximum. 


Purity. 

















WHAT A ROTARY CORE MAKING MACHINE MEANS 
IN YOUR FOUNDRY: 


- : ’ 4 PT ei 
UY y 
a Banat oak Li pie Wee 
45 eS RR oad ake 
Tait. 


ACCURATE CORES 


(#5! sizes if required). 


UNIFORM CONSISTENCY 


(owing to mechanical packing). 


© SPEED OF PRODUCTION 


(2 feet of core in 15 séconds with 
the labour of an unskilled youth). 


No Wires—No Joints— 
Perfect Venting. 











These advantages combine to make this 


Machine indispensable in every Foundry. 
Full particulars from— 


Horace P. Marshall & Co., 


Telegrams: © Specialty, Leeds.” FOUNDRY SPECIALISTS, LEEDS. 


Telephone 1909. 
— 
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The use of Mexican Fuel Oil for industrial 
furnaces secures:—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—Greater Control. 


Anglo-Mexican Petroleum Products €o.. 


FINSBURY COURT, LONDON, E.C. LTD. 








Write for illustrated booklet: “Heavy Fuel 
Oil Installations for Industrial Furnaces." 





'A NEW STEEL BARROW 


(PATENTED). 


‘*BRABY’S BALANCED BARROW.’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY ioc sick endo STEEL 


SHEETS and PLATES up to 15 FEET LONG, 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


The “ B.B.B.’’ Sy BRABY for improved wrought STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY tricot STEEL 


ROOFS and BUILDINGS. 


BRABY i: wsicaisste STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY catvasce!corucatea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS. 
FREDERICK BRABY & Co., Ltd., *""sutis? iii Pershil! Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow, 


Rustless Iron, Galvanising and Copper Works, FALKIRK. ° 


Also at London, Deptford, Liverpool,{ Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
LL a GOVERNMENTS. Telegrams—‘‘ Braby, Glasgow.” 


~ 
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LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 
Best Durham Foundry Coke. 

Special Brass Foundry Coke. 

Best Quality Ground Ganister. 
Nottinghamshire Red Sands. ow” 
Rolled Sand & Facing Loam. Foundry Coke. 
oa i se Best Yorkshire Steel 
Smith’s 


Centractors to 
H.M. War Office, 


Lancashire 


3 & 4, LINCOLN’S INN FIELDS 
KINGSWAY, LONDON, W.C. 


Derbyshire Foundry Coke. 
Worcestershire Red Sands 


Superfine French and Belgian Sands, 
(unequalled for Brass and Aluminium). 


Telegrams—“' Papplewick, Holborn, Coal Dust. 
semen \ Anthracite, Steam and House Coal. 


Telephone—Holborn 1946. 
Smokeless Welsh Steam Wagon Coal. 











COMPLETE PATTERN SHOP PLANT "twat nazz! 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS, 


1265 Universal 
Wood Workers’ in 
actual operation. Man OPERATING 





pane save Our Famous Uni- 
BOO of this num- 
ber bullt and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 


COMPLETE LINE OF 


woop WORKING 

MACHINERY KEPT IN 

STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — 


UNIVERSAL MACHINERY CORPN. LTD., 


The Famous Universal Wood Worker. 


326, OLD STREET, 
SHOREDITCH. 


versal Wood Worker, 
when equipped with 
alli possibile attach- 
ments, stands com- 
plete as a band saw, 
jointer, saw table, 
single spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, @ sc 
sander, drum 
sander, panel raiser 
and knife grinder. 


LONDON, E.C. 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 





YOU CANNOT GET WRONG 


WITH OUR 


“CARLTON” PATENT BLACKING, 


Can be used wet or dry on heavy or light castings. Always the same ! 








THOMAS WILKINSON & CO., LTD., 


Manufacturers, MIDDLESBROUGH. 


FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
Best Quality. 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 
Workshop or 


Warehouse. KING BROTHERS, 


Write for deta * (STOURBRIDGE) Ltd., 
ons s Led. STOURBRIDGE, 


op. 
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FOUNDRY LADLES 


OF ALL KINDS AND_FOR ALL PURPOSES. 


From 28 LBS. 10 
50 TONS. 


ASK FOR PRICE LIST. 














JAMES EVANS & CO.. 


BRITANNIA WORKS. 
BLACKFRIARS. 


MANCHESTER. 


TELEGRAMS “ LADLES, MANCHESTER,” 
TELEPHONE 2297 CENTRAL, MANCHESTER, 


i 





EVERYTHING FOR THE FOUNDRY. . 








